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ROAD SHOCK! 

the steering gear takes 
punishment every second 




The grinding friction of crushing pressures, severe impacts and 
road shocks that the steering gear is forced to carry would quickly 
destroy this vital element without effective lubrication. 

The steering gear lubricant must keep these metal surfaces apart! It's 
a service that only an extraordinary lubricant can effectively perform. 
Texaco Marfak Grease was made for high pressure service. 

And now Texaco Certified Lubrication, with special, new power equip- 
ment, has made this unusual lubricant available to motorists. Texaco 
Marfak clings to the bearings and resists tremendous pressures. Stop at 
any Texaco Certified Station. 

THE TEXAS COMPANY • Texaco Petroleum Products 



ASK FOR TEXACO CERTIFIED LUBRICATION WITH MARFAK 
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NO PART OVERLOOKED 
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"Plymouth sounded good on paper ..." "... But I wanted to see for myself so I dug deep down under the paint. 




"That engine runs like a fine watch. 



'My wife likes its smart appearance as much as I like its engineering. 



' ( These Features convinced me Plymouth gives More for the Money!" 

* J'M an engineer in a watch factory, 



where we look at machinery 
through magnifying glasses." 

And that's how Mr. Stevens went 
looking for a new car. When he com- 
pared "all three" he took off hoods 
and looked under floor-boards. 

He says: "I picked Plymouth be- 
cause it's a piece of true precision 
engineering ... not just a lot of auto- 
mobile 'parts' put together." 

More for your money. That's why 



Plymouth sales have doubled in 12 
months. More comfort features like 
Floating Power engine mountings. 



445 



AND UP F.O.B. FACTORY, DETROIT 





Greater safety with Safety-Steel 
Bodies and Hydraulic Brakes. Easier 
driving with Constant Mesh Trans- 
mission. And . . . ask any Plymouth 
owner... greater pride of ownership. 

• • • 

Standard: 2-door sedan $165; 4-door sedan 
$510; rumble coupe $485; business coupe 
$445. De Luxe: 2-door sedan $525; 4-door 
sedan $575; conv. coupe $595; rumble coupe 
$545; business coupe $495. All prices, 
F. O. B., subject to change without notice. 
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"It's Good to Hear Your VOICE" 



This very day the telephone will 
touch the lives of millions of people. 
To a modest home in the suburbs, it 
will carry words of love and comfort 
and the assurance that all is well. In 
another home, a housewife, busy with 
her work, will pause a little while to 
place her daily orders or answer a 
welcome call from a friend. To some 
one else, the ring of the telephone 
may mean good news about a posi- 
tion or a business transaction. 
To have a telephone in your home 



is to hold your place in the world of 
people — to keep unbroken your con- 
tact with those whose help and friend- 
ship are so essential. 

Individuals employ the telephone 
in many different ways. The busy, to 
save time. The friendly, to win more 
friendship. The lonely, to make con- 
tacts. The troubled, to find comfort 
and reassurance. The frightened, to 
call for aid. The gay, to share 
their gayety. It is through the 
medium of the telephone that 




thoughts become words and words 
become messengers between one 
human mind and another, defying 
space and time and all the elements 
that would interpose delays and 
doubts. 

The value of the telephone can be 
measured only by measuring the ac- 
tivity of the people who use it and 
the diversity of life itself. 



AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY 



You are cordially invited to visit the Bell System Exhibit in the Communication Building, Century of Progress Exposition, Chicago 
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Visit 



Popular Science Monthly 
at the WORLD'S FAIR 

We are happy to repeat our invitation to visit our World's Fair Exhibit. 
The Mechanical Wonderland, which we present with the courteous coopera- 
tion of the Newark (N.J.) Museum, is situated in the Pavilion of Industrial 
Engineering, second floor, General Exhibits Building One, adjacent to the 
Hall of Science. 
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Back of reliability and 
reputations are research 
and careful construction. 
Photograph at right, 
shows a gigantic press 
used to form steel parts 
for one of the better 
grades of refrigerators 



Our readers 
tell us some- 
thing about 

Buying 

Automatic R 




EFRIGERATORS 



D 8 



JRYNESS as well as cold- 
ness is necessary to 
preserve food. This has 
been proved repeated- 
ly by tests made by government health 
departments and other scientific institu- 
tions. Moisture and warmth, it has been 
found, alone foster the rapid growth of 
dangerous bacteria. 

For this reason, there is little danger 
of food spoiling when it is placed in one 
of the recognized automatic refrigerators 
offered to the buying public. Like a tiny 
air-conditioning plant, the freezing coils 
not only cool and purify the air but dry it 
as well. 

You probably have noticed at some 
time or other the snow-like frost that 
forms on the freezing unit of an automa- 
tic refrigerator. This frost does not come 
from within the unit but is moisture de- 
posited there by the air as it circulates 
through the cabinet. Passing over the iced 
surfaces, it loses its moisture and odors 
and is cooled below fifty degrees Fahren- 
heit, the maximum allowable temperature 
for safe food storage. 

An automatic refrigerator in your house 
is a safeguard on your health and the 
health of your family. Dangerous bac- 
teria cannot grow in the dry cold atmos- 
phere of its cabinet. 

Aside from the health standpoint, an 
automatic refrigerator is an economy as 
well. In a test that lasted one whole year, 
a well-known home economist found that 



her automatic refrigerator saved her $120 
by eliminating waste and improving her 
buying habits. With an automatic refrig- 
erator, the housewife can safely serve 
"left-overs," and purchase low-price 
"specials" for future use. 
To be economical and safe, however, 



NOW READY 

'T'WO valuable bulletins have 
* been prepared for the readers 
of Popular Science Monthly. One 
is a new twenty-four-page speci- 
fication list of the new 1933 radio 
sets compiled by the Popular 
Science Institute. It contains 
full information regarding tubes, 
prices, wave-lengths, and fea- 
tures. The other, a bulletin on 
air conditioning, outlines the 
types of air conditioning equip- 
ment now available to the home 
owner. There is no charge for 
these bulletins except postage. 
To cover first class mailing, send 
fifteen cents for the radio bulle- 
tin and six cents for the air con- 
ditioning bulletin. Both bulle- 
tins will be mailed to you for 
twenty-one cents. 



an automatic refrigerator must be care- 
fully designed and constructed from the 
best materials. Two items enter into the 
efficiency of its operation — mechanical 
construction and cabinet design. One with- 
out the other is useless. The entire re- 
frigerator must be a balanced unit ob- 
tained by intensive engineering research 
and carefully supervised construction. 

The question that enters the mind of a 
prospective buyer of an automatic re- 
frigerator is: ''How can I be sure that 
the refrigerator I buy is economical and 
will protect my food?" Unfortunately, the 
average person is not a mechanical ex- 
pert nor is he an authority on heat-proof 
cabinets. To him, the purchase of a re- 
frigerator takes on the aspect of the pro- 
verbial cat in the bag. 

To find an answer to this question, 
Popular Science Monthly recently sent 
a carefully prepared questionnaire to 
2.000 subscribers. Among other things, 
each reader was asked, "What influenced 
your decision on the make of automatic 
refrigerator you bought?" 

In the greatest portion of cases the 
answer was, ''Reputation." These readers 
realized that they were unable to judge 
a good refrigerator and eliminated any 
guesswork by buying a product of proved 
dependability and mechanical design. 
More important than price, appearance, 
and convenience, they felt, was the repu- 
tation of the concern that manufactured 
the product. 
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WANTED 

MEN HANDY AT TINKERING 
AROUND THE CAR ■ • TO 
TRY LAVA SOAP 



Car tinkerers wanted ! Amateur garden- 
ers, too! Men handy at doing odd jobs 
around the house ! All men — and women 
— who get their hands extra-dirty are 
wanted to try Lava Soap — to find out 
for themselves how quickly this hard- 
working, long-lasting cake gets the 
grimiest hands clean. 

Lava is made specially for extra-dirty 
hands. It contains fine, powdery pumice 
which gets even ground-in grime in less 
than a minute. Lava contains glycerine 
and other oils which soothe the tender- 
est skin. It saves you money because it 
outlasts ordinary toilet soaps 3 to 1. 

Don't waste ordinary toilet soaps. Don't 
wash gobs of expensive lather down the drain. 
The very next time your hands get grimy, 
reach for a husky cake of Lava 
and watch the grime disappear A Procter & 
like magic. Gamble Product 



FREE — a full-sized cake of 
Lava. Address Procter & Gam- 
ble, Dept. 347, Box 1801, Cin- 
cinnati, Ohio. Give full name 
and address. 



Gets the Dirt— Protects the Skin 




STOP LEAKS 

MAKE LOOSE PARTS TIGHT 



SMOOTH-OX No. 1 stops leaks of water, 
steam, oil, gas and smoke. Makes a pres- 
sure-tight seal at joints, cracks and breaks in 
pipes, boilers, radiators, tanks, ovens, hot-air 
and smoke ducts, pails, etc. Tightens loose han- 
dles on tools, cutlery, push brooms, umbrellas. 
Makes stripped nuts, bolls and screws hold. 
Tightens loose locks, hinges, casters, hooks, 
stems, chair arms and legs, posts set in metal or 
concrete, etc. Stops leaks in automobile radi- 
ators, hose connections, cracked water jackets 
and gear cases, oil and gasoline lines, keeps 
nuts, lubricator connections, hub caps and wood 
screws from coming loose, makes headlight and 
dash supports tight and proof against rattle. 
Applied cold and holds in any metal, concrete, 
masonry, tile or wood. 

Home and car owners find uses for Smooth- 
On every month in the year and save from 50 
cents to many dollars on each 
application. Making these 
emergency and routine repairs 
yourself avoids expense and 
delays for professional fixers 
and is easy if you follow in- 
structions in the Smooth-On 
Repair Book which will be 
mailed on request. Me ready 
the instant trouble shows up 
by keeping a can of Smooth- 
On in your repair kit and the 
booklet handy for quick ref- 
erence. 

(let the booklet from us and 
Smooth-On No. 1 in 7-oz., 
1-lb. or S-lb. tins from any 
hardware store. 



Home .''Auto 
Repairs 




SMOOTH-ON 



Writ* for 

FREE BOOK 




Smooth -On Mfg. Co. 

D('[it. 58 570 Communipaw Ave. 

Jersey City* N. J. 



SMOOTH-ON 
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Need 
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■\17TTH a pocketknifc, some single- 
* * edged razor blades, and a few simple 
tools that are to be found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U, S. battle cruiser Indianapolis. 
Our complete kit of materials makes it 
easy — so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful. 

The kit contains the hull block sawed 
to the correct outline and with the 
various deck '"steps" cut out. With such 
a good start, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a blueprint and an illustrated 
instruction sheet to guide you. 

In addition, there are seven pieces of 
white pine for making the various turrets, 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
flagpoles, and the like; an envelope of 
casein glue, and three bottles of the high- 
est grade enamel. 

Postpaid Complete $1.50 



Popular Science Homecraft Guild, 
381 Fourth Ave., New York, N. Y. 

Please send me a complete construction 
kit with enamel finishes and blueprint for 
building a 1 2 -in. model of the V. S. cruiser 
Indianapolis. I inclose $1.50. 

Name 

Address 

City State 

(Print very clearly) 



A Bright 
Beautiful Car 



IN 



4 



MINUTES 




SIMONIZ 



YOUR CAR 



wipes 
bother 



off 



or 



Then any dirt 
easily. Without 
washing expense you can 
keep your car always look- 
ing new and beautiful! 

A Simonized car is the easiest thing 
in the world to keep clean. After a 
dusty trip or some bad weather one 
stroke with a dry cloth makes the 
finish sparkling as ever! 

Always Simoniz a new car. But 
if your car is dull you can make it 
look new in a jiffy with the wonder- 
ful Simoniz Kleener. There's noth- 
ing so easy to use, so quick or so 
fast, and so safe. 

And, of course, every car needs 
the lasting, weatherproof protection 
of Simoniz to stay beautiful. Simoniz 
guards the finish wherever you go, 
makes it last longer, and keeps the 
colors from fading. 

Your car will al- 
ways look new if 
you use Simoniz 
and Simoniz Kleen- 
er. Nothing takes 
theirplace. Insist on 
them. At hardware 
and auto accessory 
stores everywhere. 
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MOTORISTS WISE • SIMONIZ 
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Patriotic Seagulls to Guard 

Coast Against Submarines 

Here's an idea I think our navy should con- 
sider seriously. It sounds crazy, but it isn't. 
The idea is to train the seagulls along the 
coast to give warning if an enemy submarine 
approaches. The birds can see deep into the 
water and could easily spot a sub. Flocks of 
I hem always follow steamers because they 
know scraps and ref- 
use will be thrown r I ONLY DONE ME > 

overboard. Why not v ^ duty! ) 

train them to follow 
submarines as well by 
having our navy's un- 
der-water boats cruise 
up and down the coast 
regularly discharging 
garbage so the birds 
would associate sub- 
marines with food ? 
Then, whenever an 

enemy boat approached the coast in wartime, 
flocks of seagulls would follow it, indicating 
its position and the direction it was traveling 
to patrol boats. I understand this idea was 
tried out along the British coast during the 
last months of the World War. But, of course, 
that was too short a time to train the birds. 
If our navy would start in now and carry out 
the experiment over a period of years, they 
could have the seagulls all trained to come 
to the aid of their country in case of another 
war. — J.D.O., Los Angeles, Calif. 

Steam-Driven Airplane 

Raises Serious Question 

Referring to your article, "World's First 
Steam-Driven Airplane," and to the italicized 
words, "Gains in efficiency the higher it goes," 
in particular: The statement may be true for 
the engine, but the engine is dependent upon 
the boiler pressure, the boiler pressure upon 
the heat supplied by the combustion of the 
fuel, and finally the combustion of the fuel 
upon the oxygen of the air. Wouldn't the 
thinness of the upper air produce approxi- 
mately the same inefficiency with both ex- 
ternal and internal combustion engines? They 
are both heat engines and any reduction of 
the necessary oxygen will impair their effi- 
ciency. I, and I believe others, would ap- 
preciate having this point explained. — P.E.F., 
Madison, Minn. 

Money-Making Ideas 

In Your Magazine 

Ax u-nemployed friend of mine tells me he 
has picked several dollars recently from ideas 
suggested to him by looking over back num- 
bers of Popular Science Monthly. It occurs 
lo me that your maga- 



( THAR 5 COLO IN^ 
(THEM HILI%j~- 

r 



zine, with its wealth 
of new ideas every 
month, should be 
helpful to people out 
of work. By looking 
over its pages, they 
might get ideas for re- 
pairing or odd job 
work which they 
could do in their com- 
munity and in this 

way adtl materially to 

their income and so help meet the unavoid- 
able food bill.— Mrs. R.R.S., Boston, Mass. 




We're for Anything that 

Adds to the Joy of Life 

One thing 1 have always liked about Pop- 
ular Science Monthly is that you are 
never stodgy. Dignity is a fine thing but 
you apparently have discovered that, like a 
lot of other good things, it can be overdone. 
What I am getting at is that you consistent- 
ly maintain a true sense of values with re- 
gard to the material you publish. Where a 
light touch is called for, even in your treat- 
ment of serious and important material, you 
never hesitate to use it. I have been pleased 
to see, too, in recent issues that the light 
touch has crept into your advertising col- 
umns. Two or three of your advertisers 
have used cartoons in calling attention to 
their wares. It's a good idea; effective and 
in key with modern trends. I for one read 
those advertisements and remember them 
and I hope others of your advertisers will 
take the cue and give us a laugh or two 
along with their regular messages.— C.W.R., 
Philadelphia, Pa. 

Amateur Dissections Are 

What She's Interested In 

Barring the slightly sensational style, the 
Dr. Damrau articles on surgery were the 
most interesting of 
any series you have . 
printed in a long - \ N1CC , 

while. I find, with JpH j|W™Vf 
mental agony, that '''' • 
the scries is ended. "V£"4«I^»T_ > 
Please, lend a gra- ■5fcW<5j*fc: 
cious car to an im- 
ploring reader. Give VMSs, 
us more articles on 
modern surgery and *,'< 
amateur dissection. 
After all, this subject 

is far from being exhausted. If you can 
give such minute details on carpentry and 
other such unscientific subjects, why not 
go farther with surgery? We want a more 
nearly complete history of surgery and we 
want more definite statements of what is 
yet needed in the surgical field. Give us 
some thoroughly scientific articles that will 
stir up the brain and let us see exactly what 
surgery is really about. In this plea I am 
voicing the cry of future surgical geniuses. 
—Miss C.M.. Bronx. X. Y. 

Hydrochloric Acid Will 

Dissolve Hard Water Sediment 

Ix a recent issue of Popular Science 
Monthly, L.D.J, asked if anything would 
dissolve the sediment formed when hard 
water is boiled. A good bet is commercial 
hydrochloric acid sold for cleaning cement 
off brick walls. It will dissolve any calcium 
carbonate (limestone) sediment, and cleans 
the deposit on our teakettle made from 
Washington's hard water. I want to say 
that P.C.G. is a nut if he thinks we are 
going to be threatened by his synthetic 
earthquakes because, in the first place, it is 
impossible to create such disturbances in a 
way that would destroy a city. In the 
second place, why invent new war machines 



when we are trying to work toward world 
peace? Look what the World War did for 
us — our nice little depression is a result of 
it!— J.L., Washington, D. C. 

Evolution and Religion 

Are Not in Opposition 

In ax attempt to come to something re- 
sembling a definite conclusion on evolution, I 
have read quite a bit and I find that writers 
in general are like your readers: some refrain 
from discussing the subject at all, others try 
to prove that it is an 




impossibility, and 
some accept it and 
try to work it in 
with their other ideas 
and beliefs. Appar- 
ently, the main rea- 
son most people dis- 
like the idea is be- 
cause of their religion. 
Personally I think 
that religion and 
evolution are very 

closely related. A study of the matter seems 
to show that even our present day religions 
have come about by an evolutionary process. 
Evolution is a principle accepted by the 
majority, religious or non-religious. As far 
as I know no other acceptable explanation 
has been given for the races of mankind. 
Religion is not against evolution. It is a 
known fact that there has been evolution. 
Who can say just how much or how little 
change has actually occurred? And what 
good does it do to argue on points about 
which we are uncertain? I think Edison 
had about as beautiful a religion as anyone 
and a more beautiful religion than most 
people and speaking of religion, he said, 
"Pile up the evidence and make it the sort 
of evidence which no one can demolish." 
That's what the scientists of today are doing 
and that's what the religious leaders of to- 
day ought to be doing. — R.G.F., Bedford, la. 

There's Energy Here But 

What Is Its Source? 

Will some of your readers help me solve 
this problem? The law of the conservation 
of energy states that energy cannot be 
created. Now if a permanent magnet is 
made by bringing it into contact with an 
electro-magnet, the number of foot pounds 
of energy put into the magnet can be cal- 
culated if the watt seconds are noted. When 
the magnet is finished, it will lift small pieces 
of iron against the 
force of gravity for 
an indefinite period. 
Here again we can 
calculate the foot 
pounds of work done 
if we know the weight 
of the iron and the 
distance it was lifted. 
If we multiply this 
by the number of 
times the iron was 
tided, the energy ex- 
pended by the magnet will be greater than 
that put into it, provided we lifted the iron 
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a sufficient number of times. If the energy 
is not created by the magnet, where does 
it come from? Won't one of your physicist 
readers please enlighten me on this baffling 
subject?— G.C., Beecher, III. 

Near the Bursting Point, He 

Has to Tell His Ideas 

As the result of many hours of tremend- 
ous mental effort, I have reached various 
conclusions. And if I don't tell some one 
about them at once, I'll bust! First, ether, 
radio, and light waves do not extend in- 
definitely throughout 
space. Furthermore, 
ether is actually some- 
thing. It is the fourth 
state of matter. It is 
matter that has col- 
lapsed because of a 
lack of both electronic 
and molecular motion. 
It surrounds all astral 
bodies and permeates 
all other states of mat- 
ter. It is displaced 

only by the fundamental units of all matter, 
electrons and protons. Radio, heat, infra- 
red, visible, ultra-violet, X-rays, and other 
waves are all the same thing — electrons in 
motion. When a stream of electrons moves 
through space, it displaces ether just as a 
stream of cars, moving at regular intervals, 
displaces air. I could keep this up for days 
and days and days, but it just occurred to 
me that perhaps I might be boring you. 
However, even if you don't like my theories, 
it's a relief to tell somebodv about them.— 
W W A, New York, X. Y. 

Crossbow for Measuring 

Stars Pleases Him 

Is- making the crossbow as described in 
your article on astronomy, I did not use a 
string or wire at all as I concluded that the 
vital part of the bow was in having each 
point of the arc twenty-eight and one-half 
inches from the eye. So in place of the 
string, I made, out of thick plywood, a 
cut-out frame that works beautifully. The 
pliable ruler is bent around the arc. You 
were perfectly right in the measurement 
given in your article, for it works out ex- 
actly when drawn on a drawing board. The 
frame holds the arc rigid and it is light. 
I followed the approach of Jupiter and Mars 
and it was most interesting. I have been 
interested in such things for many years 
and have an excellent three-inch telescope 
with both equatorial and altazimuth mount- 
ings. I am a member of the Maryland 
Academy of Sciences and we have a fine 
eight-inch Clark glass with which to study the 
stars. — T.R.H., Baltimore, Md. 

This Private Fight Now 

Open to the Public 

I should like your readers to settle a 
problem that has been nearly fought over by 
a friend and myself: Given a turning air- 
plane propeller that is slowly but constantly 
gaining in revolutions per minute. Is it not 
true that when a certain number of revolu- 
tions is reached, the peak of the propeller's 
efficiency will be at- 
tained and thereafter 
efficiency will be lost? 
An early answer will 
save nervous wear and 
tear. Like C.J.S., in 
in a recent issue, I 
should like to get the 
directions for construct- 
ing a microscope. Like 
many other readers, I 
should like to see some- 
thing more advanced 

in the chemistry articles which are fine as 
far as they go. — W.B., Cimarron, Kans. 




Niagara Falls Started Out 

As a Series of Rapids 

Is answer to J.W.C., David City, Xebr. 
He failed to make his calculation of Niagara 
Falls' up-river travel, from the glacial period, 
during which the terrane of that section was 
completely altered. In all probability, Ni- 
agara Falls originated at the lower end of 
the present gorge and for thousands of years 
the total descent was nothing but a series 
of rapids with no single large fall to threaten 
the extinction of Lake Erie. As to the ice- 
heavy South Polar Continent turning the 
world upside down, the writer fails to state 
which way is down, from there. In fact 
the total amount of ice at the South Pole 
docs not materially change from year to 
year. I agree with the writer's suggestion 
that there may be advanced forms of life 
on other planets and if they signal us the 
signals go unheeded because of our dumb- 
ness.— J.X.F., Storrs, Conn. 

Model Railway Scenery 

Made of Fly Screening 

Is answer to A.W.'s query regarding 
what to use for scenery in his model railway, 
I should like to tell him what my uncle used 
in a similar case. His railway was mounted 
on a large table with a hole cut in the mid- 
dle, so that he could reach every part of it. 
One end, flush with the table top, repre- 
sented a city or town and the corresponding 
railroad terminal. At the other end, he had 
constructed two levels of framework covered 
by ordinary fly screening painted white to 
represent the snow 

of mountains. The so thatS how all 
lower framework was rfjfci ^qtTn'the 

used for trains that Moose ! 

went through tunnels 
in the side of the 
mountain. The upper 
tier had upon it a 
little mountain village 
and station. The 
screening was bent 
to form undulations 
in the side of the 

mountain, and houses and trees could be 
very easily placed upon it. My uncle used 
tiny toy houses, of course, with little lights 
in them, making the whole scene seem re- 
markably realistic. This screening did the 
trick perfectly, for it was cheap, sturdy, 
could be cut and molded easily, and never 
needed repair. — P.S., Watertown, Conn. 

Disappointing Conduct 

Of Those Frost Feathers 

I suppose 10,000 mountain climbers will 
write you and no doubt some scientists will 
also set you right. But at the risk of tripli- 
cation, I must draw the attention of C.P.S., 
of Coldwater, to the fact that frost feathers 
form into the wind, not "behind the post." 
Ask the scientist for the rest of the explan- 
ation. — M.H., Cambridge, Mass. 

Snags He Has Struck 

In the Einstein Theory 

I want to submit to your readers some 
ideas that seem to me to refute the con- 
clusions of Einstein, Jeans, and Eddington. 
Einstein says that the universe is probably 
finite in time and extent. If that is so, then 
what is beyond in both time and extent? 
Even if beams of light bend from the 
straight line on which they must start from 
their source, what do they do when the next 
nearer body which they pass is on an op- 
posite side of this theoretical straight line? 
Some believers in Einstein say that the uni- 
verse, like the earth, may be finite but un- 
bounded. But is not the earth entirely 
bounded by space? As to Professor Jeans' 
expanding universe, what do we yet know 
of the what, how, why, or anything, of the 




government and regulations of the cosmos 
as a whole, or for that matter, in part even ? — 
F.L.J., New York, N. Y. 

It May Be Your Light Just 
Simply Ceases to Be 

I have been studying the problem of light 
and as a result have several strange ideas 
stirring inside my head. One of them has 
to do with the question of where the light 
goes after it has disappeared. I have read 
many articles on light 
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but have not found 
an answer to this 
question and so have 
been tempted to an- 
swer it for myself in 
this way: After the 
source of the light 
has been turned on, 
luminiferous particles 
in the ether become 
instantly red hot and 
produce an effect on 

the retina. Xow when the source is turned 
off, these luminiferous particles quickly cool, 
just as a red-hot needle does when taken 
out of a flame. I hope my idea merits 
scientific consideration. If I am wrong, I 
should be glad to receive a more explicit 
explanation of this phenomenon. — J.K.G., 
Tallahassee, Fla. 

Make Two Trees Crow 

Where Only One Grew 

After spending several sleepless nights 
figuring out a couple of your latest Readers 
Say problems I thought I'd get back at the 
birds who sent 'em in by sending in a 
twister of my own. It seems a farmer had 
ten small trees to plant. Being a contrary 
cuss and a Scotchman as well, he decided 
to arrange them in five rows of four trees 
each. How'd he do it? I know, five times 
four equals twenty, but it's possible as you 
will discover if you sit down and figure it 
out. — J.D.C.. Cincinnati, Ohio. 

Refuses to Take Earth 

As a Younger Brother 

It was news to me that the earth is young 
by comparison with other planets, as was 
stated by a recent writer in this department. 
The Chamberlin-Moultin and Jeans hy- 
potheses both advance the theory that 
planetesimals (from which all the planets 
formed) were drawn out from the sun by 
the tidal effect of a passing star, perhaps 
aided by eruption on the sun's surface. 
Furthermore, I understand that it is still 
a matter of doubt that elementary life, as 
we know it, could exist on any of the other 
planets, to say nothing of a form higher 
than any we know— A.F.F., Hanover, N. H. 

If the Flying Boiler Explodes, 
That's Just Too Bad 

This new steam airplane that flew out 
in California recently is supposed to be 
pretty safe because it burns oil instead of 
gasoline. I can see how that would keep 
it from catching fire in case of a crash. 
But how about the boiler cracking up? 
Fifteen hundred 
pounds' pressure of 
steam sounds like 
quite a lot to me, 
and I'd rather be 
somewhere else if the 
darned thing busted. 
I wonder if they've 
got the machine fixed 
so the pilot (or 
would you call him 
the engineer?) can 
blow off steam in a 

hurry in case he sees that he's going to 
come down hard— F.S.G., Brooklyn, N. Y. 
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QUALITY TELLS... 

MOPE AC SPA/1 ff PLUGS 
APE USED BY CAP BU/LOEPS 
TODAY THAN ALL OTHEP MAKES 
OF PLUGS 
* 




NOTHING can take the place o£ quality. It 
overshadows all else. It holds the spotlight 
of public favor. 

AC spark plugs, for example, hold quality loader- 
ship because of these five patented features: (1) 
one-piece heat-scaled construction; (2) exclusive 
AC insulator combining great heat-resisting qual- 
ities with mechanical strength; (3) welded side- 
clectrode; (1) unglazcd insulator tip; (5) Isovolt 
electrodes. Tcchnieal features, of course — but vitally 
important. Your dealer will gladly explain how 
much they contribute to better engine performance. 
JO 



More ACs arc used by car builders today than all 
other makes of plugs combined. Seven out of every 
ten new cars and trucks are AC equipped, because 
AC is the quality spark plug. 

You choose quality spark plugs when you choose 
ACs. And the wisdom of buying ACs is now doubly 
apparent. For these finer spark plugs are offered 
at 60c each (75c in Canada) — the lowest price of 
any factory-approved plug. 

It pays to install neiv spark plugs every 10,000 milps — because 
worn plugs waste one gallon of gasoline in every ten, and waste 
power and performance, too. 



AC SPARK PLUG CO. 

FLINT, MICHIGAN * ST. CATHARINES, ONTARIO 
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|SIXTY-SECONO YEAR| 



"H uman- Eye" c amera 

OPENS NEIV JVAY TO 




elevision 



ENGINEERS in a Camden, N. J., laboratory, the other 
day, examined a mysterious little black box on a tri- 
pod. A lens protruding from the turretlike top gave 
it the appearance of a camera, but such a camera as 
never before had been built. Ten years of intensive research 
had achieved, in this instrument, man's nearest mechanical 
approach to the human eye. 

Called the "iconoscope," meaning "image observer," by its 
inventor, Dr. Vladimir K. Zworykin, the new instrument is 
said to remove the last serious obstacles to practical tele- 
vision. Batteries of the television eyes are likely to take their 
places alongside the microphones of radio announcers at 
sports events and at the scenes of important public cere- 
monies. The actual scene, as well as the sounds, will be put 
on the air. Sitting in his home before a television receiver of 
simple, inexpensive design, the broadcast fan will see a news 




Dr. Zworykin and 
tube he devel- 
oped for his new 
television system. 
Left, artist's idea 
of telcvisio 
scene in horn 
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Views in Your Home of News Events 
and Historical Gatherings May Be 
Possible with New Broadcast System 
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© MILLIONS Of 
PHOTO CELLS 
FORM "RETINA" 
OP TELEVISON 
EYE 



Special 
Cathode 
Pay Tube 





ANY LIGHT-STRUCK CELL I — ^^far.ii«'^M» Bt»M BACI 

AND IMAGE IS TRANSLATED SILVERED PORTION \ AND FORTH TO SCAN 

INTO ELECTRICAL IMPULSES OF TUBE MOSAIC OF PHOTOCELLS 



Tr ansmitting 
the Picture 





event that is taking place miles away. 

Predictions like this have been made be- 
fore; now. at last, they seem about to be 
realized. The scientific part of the work is 
done and only the commercial and financial 
problems of television remain to be worked 
out. Dr. Zworykin declares. His mechanical 
eye solves the problems that have kept tele- 
vision in the experimental stage. Any one 
of the iconoscope's three most noteworthy 
features would, alone, be reckoned an out- 
standing advance in television. 

Most obvious, from a glance at the new 
instrument, is its portability. Compact and 
light enough to be slung over the shoulder 
like a movie camera, it is easily carried to 
the scene of action. 

Second, because of the iconoscope's sen- 
sitivity to light, television will no longer be 
restricted to the studio, under glaring lights; 
outdoor scenes also can be put on the air. 

Lastly, the iconoscope is a television eye 
without a single mechanical moving part. 
There arc no whirling disks or humming 
motors, and therefore there is virtually no 
limit to the speed at which the robot eye 
can take in a scene. 

Strangely enough, all these gains have 
been secured bv a return to first ideas of 
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Closcup view of the new cathode ray tube and its artificial retina. 
In square, right, electromagnets that swing cathode beam across retina 



television, which are worth recalling in 
order to understand the latest invention. 

The one problem in television is to put a 
picture into a transmitter, and get it out 
again at a distant receiver virtually instan- 
taneously. Invention of the selenium cell 
and later of the more sensitive photo- 
electric cell provided the tools to make this 
possible. These cells have the power of 
turning light into electrical impulses for 
transmission by wire or radio. 

Using these cells, each part of a picture 
could be transformed into a strong or weak 
electrical impulse, depending on whether it 
was light or dark: the impulses could be 
transmitted instantly to the receiving end: 
and there transformed back into light and 
used to build up the picture again. 

The simplest way to do this would be to 
project the picture on a checkerboard of 
photo-electric cells grouped closely together, 
and transmit all their impulses at once to 
corresponding electric lamps or shutters in 
a similar checkerboard arrangement behind 
a receiving screen. In this way two French- 
men, as long ago as 1906. succeeded in 
transmitting simple patterns with a bank 
of sixty-four photo-electric cells, each one 
connected by a pair of wires to a shutter 
in the receiver. 

To obtain a clear picture with sharp de- 
tail, it is necessary to 
reproduce, individu- 
ally, the lightness 
or darkness of at 
least 70.000 different 
parts or picture ele- 
ments of the original 
image. Obviously, it 
would be impossible 
to transmit so many 
impulses simultane- 
ously, since it would 
require 140.000 wires 
from the transmitter 
to every receiver. 
Hence arose the al- 
ternative scheme: to 
explore or "scan" the 
picture and transmit 
its parts one by one 
instead of all at once. 



MILLIONS OF 
GLOBULES OF 
PHOTO-SENSITIVE 
METAL ABE 
DEPOSITED ON 
SURFACE BY 
EVAPORATION 
INAVACUUM- 



BACKING ISA 
PLATE OF METAL 
CONNECTED TO 
ELECTRIC CIRCUIT 



This would require only one wire or radio 
channel. 

Virtually all recent television experiments 
have been based on this principle. By any 
one of a variety of means, such as whirling 
disks studded with lenses or pierced with 
holes, each part of a scene in turn is mo- 
mentarily allowed to register its lightness 
or darkness upon a single photo-electric 
cell, and the resulting series of electrical 
impulses is put on the air. At the receiving 
end. the impulses control the brightness of 
a spot of light that travels over a corres- 
ponding path on a receiving screen to re- 
build the picture. So rapidly is this done 
that the track of the light beam in the re- 
ceiver fuses into a single complete image; 
and the process is repeated enough times a 
second to give moving pictures. 

Recently television engineers struck a 
snag. Apparently no further improvement 
in picture quality, which would require 
them to run a transmitter faster in order 
to cover more individual points of a pic- 
ture, was possible. They were already run- 
ning their machines so fast that the photo- 
electric cells of their transmitters barely 
had time to respond as each part of the 
image whirled before them. As a result 
only studio television under glaring light 
was considered practical. 

Where others had failed in this seemingly 
insuperable task. Dr. Zworykin, by throw- 
ing away current ideas and going back to 
first principles, succeeded. Working in the 
laboratories of the RCA Victor Company 
in Camden. N. J., he produced a mechani- 
cal eye that is a triumph of inventive genius. 

Like the human eye. the iconoscope uses 
a lens to project an image of a scene upon 
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WINDOW OF FLUORESCENT MATERIAL 
CLOWS WHEREVER STRUCK BY 
. CATHODE RAY BEAM 



ELECTROMAGNETS SWING 
CATHODE RAY BEAM IN STEP 
WITH THAT OF TRANSMITTER 
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Receiving 
the Picture 



MOVING BEAM RE-FORMS IMAGE 
ON FLUORESCENT SCREEN 



INTENSITY OF CATHODE RAY 
BEAM FLUCTUATES WITH IMPULSES 
RECEIVED FROM TRANSMITTER 



This diagram gives a clear idea of the operation of the home receiver, for 
use with the new television eye. The sketch at right shows how the scene, 
pictured on opposite page, will appear when received on home apparatus 



an artificial retina, and this amazing retina 
is the key to the whole invention. Just as 
the human eye*s retina is composed of in- 
numerable rods and cones that respond to 
light, so Dr. Zworykin's artificial retina is 
a mosaic of millions of microscopic photo- 
electric cells. These cells are of light-sensi- 
tive metal, formed upon the front of a thin 
sheet of mica by evaporation of the metal 
in a vacuum. A metallic coating on the back 
of the insulating mica sheet, and a silver- 
ized portion of the eighteen-inch tube in 
which the retina is housed, serve as termi- 
nals for the electric circuit, which may be 
regarded as the optic nerve, since it trans- 
mits what the retina sees. 

But how could the mechanical eye un- 
scramble the impulses from these millions of 
t ells? Some sort of scanning was necessary, 
and Dr. Zworykin found an entirely new 
way to do this. He housed his retina in a 
cathode ray tube, which hurls a narrow 
beam of electrons at the mosaic of photo 
cells. Taking advantage of the fact that a 
cathode beam can be deflected by magnets. 
Dr. Zworykin enclosed the tube in a yoke 
of four electromagnets that swing the beam 
back and forth across the retina at twenty 
miles a minute! 

While this is happening, photo cells are 
electrically charged wherever they are ex- 
posed to light. The moment the moving 
cathode beam shines upon a light-struck 
cell, it discharges it of electricity as a trig- 
ger fires a gun. The result is a sudden fluc- 
tuation in the voltage of the electric circuit 
common to all the cells. In this way each 
of the millions of cells waits its turn to go 
on the air and report on the lightness or 
darkness of its sector of the picture. As a 
result the image is transformed intoa stream 
of electrical impulses that can be put on the 
air by a radio transmitter. 

So rapidly does this take place that the 
entire picture is scanned twenty times a 
second. In the waiting period before it goes 
on the air. each cell has time to acquire 
thousands of times as great a charge as in 
ether systems: it is constantly watching the 
picture, instead of blinking at it. Hence the 
new iconoscope is able to work outdoors 
and indoors in light that would have been 
considered impossible for television a few 



days ago ; in fact, in any light when 
an ordinary camera could take pic- ~* 
lures. If you were first to hear the 
explanation of this involved principle and 
then to see the instrument, you would be 
amazed at its compactness and the sim- 
plicity of its operation. 

What type of television receiver will be 
designed for the home? Particularly adapted 
for use with the iconoscope is a receiver 
developed by Dr. Zworykin several years 
ago, and called the '"kinescope." It employs 
a cathode-ray tube like that of the trans- 
mitter, except that the retina is replaced 
by a window of fluorescent material that 
glows wherever the cathode beam strikes it. 
Electromagnets swing this beam exactly in 
step with that of the transmitter. The in- 
tensity of the beam itself, meanwhile, is 
made to fluctuate by the radio impulses 
coming over the air. Thus the speeding 
beam retraces the image in highlights and 
shadows on the glowing window of the tube. 
Sitting before the in- 
strument, the owner 
will sec a moving 
picture about fourby 
five inches in size, 
which may be mag- "J 
nified if desired, and , 
he will watch far- 
away events as if he 
were there in person. 

From start to fin- 
ish, in this system, 
there is no mechani- 
calmoving part. Even 
the pulsating cur- 
rents that operate 
the electromagnets in 
transmitter and re- 
ceiver arc generated 
by vacuum tubes of 
special design. There 
is no reason why any 
television receiver of 
conventional design 
cannot also be adap- 
ted for use with the 
iconoscope, including 
the existing types 
that will project a 
picture large enough 




for a theater screen. It is even possible to 
imagine a new kind of theater, entertaining 
its patrons with news flashes of world 
events happening at that very moment, in- 
stead of exhibiting newsreels made hours 
or days before. 

Thus at one stroke the new invention 
brings television to the point where it may 
be ready, at last, for home and public enter- 
tainment. With that achieved, there will be 
time enough to develop other possibilities 
of the new mechanical eye in war and peace, 
industry and science — such possibilities as 
to set it at the eyepiece of a microscope 
more powerful than man has ever looked 
through, illuminated by invisible ultra- 
violet light, to reveal wonders hitherto seen 
only by photography. As with any other 
great invention, no one can foresee all the 
avenues to new marvels that it- may open. 




Here is the portable television camera and the amplifier used with it 
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Snakeskin and Marble 



IN A WONDER workshop in New 
York City, industrial magicians are 
using the camera to transfer the 
beauty of costly things to objects that 
all can afford. Their wizardry turns cheap 
wood into handsome veneers for inlaid 
radio cabinets and furniture; asbestos 
board into tinted marble, and ordinary 
kidskin into snakeskin shoes. Made es- 
pecially for Popular Science Monthly, 
the first photographs revealing the process 
are reproduced on these pages. 

One of the world's largest cameras is 
used. The original object is set up and 
photographed as in color-engraving; but 
the metal plates obtained from the nega- 
tives are employed to imprint the pattern, 
with colored dyes, on a sheet of film- 
coated paper. This serves as a matrix 
whose pattern can be indelibly transferred 
by heat and pressure to the raw material. 
So faithful to nature are the synthetic 
products that they fool the eye, and they 
are often more lasting than real ones. The 
many steps in the process are so rapidly 
carried out that the finished product is 
inexpensive. 




Synthetic Inlaid Articles, Made by the Photographic Method 




As the first step in creating a syn- 
thetic inlay, an expensive panel of 
wood is set up and photographed with 
one of the largest cameras in the 
world, one that takes a picture forty 
by forty inches in size. It is this pic- 
ture that is used in later processes 



On this sheet of film-coated paper 
has been printed the big picture. It 
will serve as a matrix for the trans- 
fer of the pattern to cheap material 




From big negatives, like 
this, perfect in every 
detail, metal plates are 
made, one for each col- 
or that is to appear in 
the finished article. 
From these the pattern 
is printed on film-coat- 
ed paper to make matrix 
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Made by Photography • 



LIGHT, DYES,' AND HIGH-PRESSURE PRESSES 
TRANSFER BEAUTY TO INEXPENSIVE OBJECTS 




A high gloss is given to the synthetic marble, left, with the 
polishing tool shown in use. As the last step of all in this process, 
an abrasive wheel, above, is used to trim the finished article. In 
this picture the asbestos foundation of the product is plainly visible 
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PUSH-PULL CAR REDUCES WEIGHT 



As an aid in exercising 
and reducing, a Los Angeles. 
Calif., inventor has designed 
the unusual vehicle pictured 
here. Its occupant sits on a 
sliding seat, patterned after 
those of racing shells, and 
propels the handcar by push- 
ing and pulling on handles in 
front of him. The car is 




steered with the feet. Stand- 
ard automobile springs serve 
as shock-absorbers, and an 
auto emergency brake lever 
is provided to bring the 
queer vehicle to a stop. A 
free-wheeling drive enables 
the rider to coast down hill 
safely, guarded against exces- 
sive speed by the brakes. Ac- 
cording to the in- 
ventor, his device 
permits healthful 
exercise in the open 
air without the use 
of fixed apparatus. 




Propelled by the action of both arms and legs, this strange vehicle is 
designed for use by those who need reducing or strengthening exercise 



SKI JUMPERS USE STRAW SLIDE 




TRAFFIC POST VANISHES 
WHEN NOT IN USE 

Easily let down into a sunken well in 
the pavement, or raised into its exposed 
position, a disappearing traffic post of steel 
tubing devised by a California inventor, 
need not be carried to and from its site. 
When the post is lifted to its proper height 
of twenty-two inches, a spring catch holds 
it in place; to lower it. the post is first 
raised and turned slightly, releasing the 
catch so that it readily drops from sight. 
Red warning reflectors top the device. 
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Dressed in summer togs instead of win- 
ter costumes, noted ski jumpers gathered 
recently at Barton, Mich., to try out one 
of the world's strangest slides, which is ex- 
pected to make skiing a year-round sport. 
Tightly-packed straw, instead of snow, was 
heaped along the entire length of the course 
for the mid-summer meet. So little friction 
did it offer to wooden skis that contestants 




WORDS ON DISK TEACH 

FOREIGN LANGUAGE 

Students and travelers may find the in- 
tricacies of a foreign tongue less trying 
through the use of a "verb wheel" invented 
by a University of Colorado professor. 
Adapting a principle used in other informa- 
tional devices, the self-instructor comprises 
an upper disk with windows, and a lower 
disk on which are printed the most com- 
monly used verbs of a given language, to- 
gether with their forms in the various 
tenses. By spinning the top disk to any 
verb, as shown above, the user may read 
through the proper window its form in the 
tense he desires. The disks are supplied for 
French, Spanish, German, and Latin verbs, 
and are made in two sizes — one seven 
inches in size for classroom use, and a five- 
inch size for travelers. 



were amazed at the speed they attained on 
gliding down the sloping runway. Leaps of 
more than seventy feet were recorded by 
some of the daring jumpers. The striking 
photograph, reproduced below, shows 
Johanna Kolstad. woman champion of 
Norway, sailing through the air from the 
straw-covered take-off for a sixty-five-foot 
jump that ends on packed straw. 




Sliding down a long incline, covered with packed straw, this ski enthusiast is just taking off 
for a sixty-five-foot jump. With the use of straw it is believed skiing can be made a summer sport 
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Planes to Dump Rain on Crops 

Irrigation Aircraft Also Can Be Used to Fight Fires from Air 



IRRIGATING parched fields from the 
air is the object of an extraordinary type 
of airplane designed and patented by a Pitts- 
ton. Pa., inventor. Just as an express train 
picks up water from troughs, without stop- 
ping, so this machine would scoop up water 
from a river or lake to fill its capacious 
tanks. Making repeated trips, it would 
water a farm plot with artificial rain from 
dozens of nozzles in the base of the fuselage. 

Another spectacular application of the 
new airplane would be its use in fighting 
fires from the air. To combat a small blaze, 
the craft would dive from a considerable 
height straight toward the spot, flooding it 
with a torrent of water running in reverse 
down the intake spouts of the tanks. A 
quick-dumping valve in each spout would 
facilitate rapid emptying of the tanks, as 
illustrated in the diagrams. 
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HOW PLANE SCOOPS UP WATER FROM RIVER OR LAKE 



TIDAL WAVE 
HITS RIVER 

Favored by chance, 
a lucky cameraman 
snapped the remarkable 
view of the tidal bore 
on the River Severn, in 
England, reproduced at 
the right. This strange 
phenomenon occurs at 
the change of the tide 
when the rising sea 
rushes into a funnel- 
shaped river mouth. The 
resulting wave may 
reach terrifying propor- 
tions, as in the twelve- 
foot bore of the Amazon 
River. 

SEPTEMBER, 1933 



'••.SCOOPS FOLD «. 
V. ON PIVOTS *%• 

a FOR landinsIkM^ 




17 



Copyi 



Spectacular Flying by Planes in Formation 



THRILLING aerial maneuvers were per- 
formed when crack pilots of the Royal Air 
Force gave a demonstration of their prow- 
ess over Hendon. England, the other day. 
The photograph at the right was snapped 
during one of their most spectacular stunts. 
Five pilots guided their craft in Y-forma- 
tion. almost wingtip to wingtip. their leader 
flying upside down. The patterns of the 
insignia on the plane's wings augmented the 
showincss of the procession. 




TRUCK FOR ROAD OR RAILS 

Independent of motor highways is an unusual auto 
truck that recently received its first public test at Verona. 
Pa. Whenever the driver wishes, he may leave the road 
and take to the rails of a convenient railway, provided the 
train dispatcher has no objections. Outwardly the truck 
resembles any other, save for a pair of small flanged 
wheels at front and rear, and an overgrown bumper topped 
by a hand wheel. When the truck is to be run along the 
railroad a few turns of the hand wheel suffice to lower the 
guide wheels and lock them into position just ahead of 
the front tires and behind the rear ones, as shown in the 
photograph at right. When withdrawn for driving along 
a highway, the guide wheels clear the ground by about 
four inches, thus giving sufficient road clearance. 

ELECTRIC SHAKER RENEWS OLD PAINT 




Paint grown worthless through long standing in cans is made 
good as new by being shaken in this electric-powered device 
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Cans of paint that have 
stood on shelves for as long 
as fifteen years are said to 
be made as good as fresh 
ones by an elecrical joggler 
recently placed on the mar- 
ket. When a can is locked 
securely in a holder and the 
machine is plugged in at 
any light socket, the can is 
subjected to a rapid, con- 
tinuous jarring that de- 
taches the hardened pig- 
ment at the bottom and 
mixes it thoroughly with 
the oil. Restoring the paint 
to its original condition 
requires from three to 
seven minutes of rapid 
shaking in the new device. 




TWO BULBS 
JOINED IN 
ONE LIGHT 

Designed with 
one bulb and re- 
flectoratthefront. 
and a second bulb 
and reflector in 
the top, a new 
multi-purpose 
electric lantern 
gives illumination to suit any need. The 
front lamp is a penetrating. 800-foot spot- 
light for picking out distant objects at 
night; the top one, a diffused floodlight 
that serves as a general utility light in the 
home, or. when set down beside a car, as 
a trouble lamp for motorists. A single 
switch turns on either the powerful spot- 
light or the broad floodlight as desired. 
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Model of a bridge 
built according to 
the new plan, shows 
its strength, as is 
seen below, by sup- 
porting 318 pounds 



PLAN FOR LIGHTER BRIDGES OF WOOD 






mm 





This new bridge across a river in Ohio, was built according to the new de- 
sign, with an arch of many-ply construction, thus increasing its strength 



A new way to build wooden bridges, worked out by an Ohio archi- 
tect, promises economical structures of unusual strength and rigidity. 
The truss or arch of the bridge is of many-ply construction and is 
built up of alternate layers of compression, or thrust-carrying mem- 
bers, and of sheeting. These are nailed, glued, and bolted together, in 
as many layers as required by the weight to be carried. The resulting 
truss is so light that this type of bridge can be installed on ok' 
foundations that would not hold an ordinary modern structure. 



PLANTS GROW UNDER ARTIFICIAL LIGHT 

Contrary to the popular idea that house- 
hold plants must be placed near windows to 
thrive, recent tests show that they grow 
well under artificial illumination. Relatively 
little electric light. General Electric engi- 
neers find, keeps begonias, tulips, gera- 
niums, hyacinths, ferns, and many other 
plants in good condition. The lighting pref- 
erably should come from above the plants, 
since otherwise they bend toward it, in 
some cases touching it and being burned. 
The engineers are helping manufacturers 
of lighting equipment develop illuminated 
household stands especially for the pur- 
pose, using reflectors to economize on the 
size of lamp bulb required, although im- 
provised lighting shows good results. 







Fixture, above, has been developed 
for use in growing plants in the home 
by artificial light. An aluminum re- 
flector under the shade increases light 



Growing without benefit of sunlight, 
the hyacinth, left, is thriving in a 
flowerpot illuminated by a ten-watt 
bulb. A spike supports bulb and shield 



RUBBER FERRULE 
MENDS GOLF CLUBS 

Quick repair for damaged string wind- 
ings that secure the leather wrappings of 
golf club grips is offered by a newly in- 
troduced set of rubber ferrules. These are 
slipped upon the grip by means of a wooden 
applicator, as shown in the photograph 
above. They are then rolled over the wind- 
ings and pushed out flat, forming a repair 
as illustrated in the drawing. Since the 
ferrules are weatherproof, they also offer 
protection to good windings. 

USE ROLLER CHAIN TO 
COUPLE POWER SHAFTS 

Connection in the 
newest type of flexi- 
ble coupler for power 
shafts is formed of a 
short length of roller 
chain. Two toothed 
sprockets, machined 
to a close fit for the 
chain and keyed to 
fit the shaft, form 
the two halves of the 
coupler. A pin-and- 
cotter link makes it 
isy matter to couple or remove the 
ng chain as the work may require. 



an e 
locki 



SEPTEMBER, 1933 



19 



Finding 
Magnetic Pole, 

Moving 
Reindeer Herd 
All in Day's 
Work for 
Canada's 
Explorers 




|TUNG by frozen 
snow that is 
whirled along before a bit- 
ter-cold wind, half a dozen 
men, with dog teams, are 
helping to solve the Arctic 
problems of the Canadian 
government. The work of 
these men, one of the few 
government-paid groups of 
explorers in the world, takes 
them into vast, hitherto un- 
explored regions where for 
weeks at a time the temper- 
ature is forty below zero, 
and there is no human life. 

Two of them got the job 
of bringing 3.000 reindeer 
from Alaska to establish a 
game preserve in the Mac- 
kenzie River region; it took 
them three years to map the 
route and as long again to 
make the trip. Another party braved the rigors of frozen 
sleeping bags to map the wanderings of the rare musk-ox, 
also sought for herding. A winter on the sea ice with an 
Eskimo tribe was the lot of one explorer, whose mission 
was to obtain a pictorial record of the daily life, dances, 
and folk lore in a seal camp. 

One of the strangest assignments fell to Major L. T. 
Burwash. short, stocky, white-haired veteran of the Arc- 
tic, who goes out every now and then to find out where 
the North Magnetic Fole is. This shifting spot, to which 
the compass needles point, lies in the region of the bleak 
Boothia Peninsula. Fishing camps are the only signs of 
civilization in that frozen wilderness. On one trip, the ex- 
plorer's food ran short. A cache of caribou meat was 
found covered with seven feet of ice through which he 
could not penetrate. A couple of boots, and some fur 

clothing, pieced out his scanty diet of cold rolled oats un- 
til, by rare good luck, he encountered a tribe of natives 
and was saved from starving to death. 



Richard Finnic a Canadian 
Government explorer, spent 
a year with an Eskimo tribe 
to learn their folk lore tales 



One of Burwash's dogs sniffs the froz- 
en waste near the point at which the 
explorer found the Magnetic Pole 




Vast herds of these musk oxen once roamed the 
Zone but few remain. Canada plans preserves 



frozen tundra of 
to prevent their 



the Arctic 
extinction 
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kTwo-Passenger Sailplane Has Closed Cockpits 



Two-passenger sailplane, left, 
ready to take the air. It has en- 
closed cockpits with portholes 
for observation purposes. A com- 
pact radio set permits communi- 
cation with pilots and airport 




Here are two striking views of 
the Dragon Fly sailplane in 
Might. It has a wing spread of 
sixty feet but fuselage is only 
eight feet long with two cockpits 




Christened the "Dragon Fly." a 
new sailplane of ultra-modern con- 
struction has been designed and 
down successfully by Hawley Bow- 
lus, veteran glider pilot, at Glendale. Calif. 
The motorless two-seater craft is built of 
plywood and weighs only 360 pounds, de- 




PORTABLE POWER PUMP 

Mounted on a frame so it can be 
trundled about like a wheelbarrow, a new 
pump is always at hand when it is needed. 
A little gasoline motor operates it and can 
shoot a jet to surprising height. The pho- 
tographs above show the pump being rolled 
to the job, and in action. 



spite its huge wing spread of six- 
ty feet. Pilot and passenger enter 
the enclosed cockpits through 
trapdoors, which are then closed 
by U-shaped lids. Portholes in 
the stubby fuselage serve as win- 
dows. A steering wheel works the 



controls. In addition to an altimeter, an 
airspeed indicator, and a clock, the plane 
is equipped with a compact radio set with 
which the pilot can communicate with the 
airport and with the pilots of other craft. 
In one recent stunt, Bowlus' machine and 
two others were towed by an airplane. 



OYSTER'S QUIVERS NOW MEASURED 




General view of oyster-testing lab- 
oratory. Right, oyster fastened to 
brick in jar so its quivers can be 
traced on chart by indicating arm 

Recording the quivers of an 
oyster, with a device resem- 
bling a seismograph, was the re- 
cent odd task of two U. S. Bu- 
reau of Fisheries experimenters 
at Beaufort, X. C. Seeking to 
reduce the labor of shucking 
oysters — an important item, 
since fully sixty percent are 
shucked before marketing — 
they found that certain chemi- 
cals acted like anesthetics, 



causing the oysters to 
open of their own ac- 
cord. To test the com- 
parative effect of differ- 
ent solutions, each of 200 
oysters was immersed in 
chemical with one shell 
cemented to a brick and 
the other attached to the 
indicating arm. The re- 
sulting time charts show- 
ed the first tentative 
quivers and the final 
opening of the shell. 
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TESTS FOR COUNTERFEIT STAMPS. A common 
error of the stamp counterfeiter is failure to reproduce 
exactly the number of perforations along the edges. 
The gage being used above reveals such variations. 
In center, comparing stamps under ultra-violet light 



"N THE palm of his hand, not long ago, an eastern dealer 
held two carmine and blue postage stamps. One was worth 
50,000 times its weight in gold. The other was worth no 
more than a scrap of paper. Yet, even under a high- 
powered magnifying glass, he could detect no difference. Only 
rays of black light, coming from a quartz lamp in his labora- 
tory, had disclosed an amazingly delicate operation performed 
by stamp surgeons of the underworld. 

The original was a rare 1918 twenty-four-cent airmail stamp 
with an inverted center. Less than one hundredth the size of 
this page, it was worth $3,300. An ordinary' stamp of the issue, 
with center right-side-up, can be purchased for as little as a 
dollar and a quarter. Rare-stamp racketeers had bought two 
ordinary stamps and had combined them to produce a fake 
stamp with an inverted center. 

First, they had cut out the blue vignette at the center of one 
stamp and scraped the back until the paper was only half its 
normal thickness. Then, cutting carefully around the center 
of the second stamp, they removed the top layer of the paper, 
leaving a flat-bottome'd pit hardly 3/1000ths of an inch deep. 
Into it, they pasted upside-down the center that had been 
prepared, gluing it in place with special albumin paste made 
from the white of an egg. Such paste will not dissolve in water, 
and even if the stamp were boiled, the parts would hold to- 
gether. 

It was a seemingly perfect job. But the crooks overlooked 
one thing. This is the latest scientific aid to fraud detection, 
the ultra-violet lamp. Under its invisible rays, the fine line of 
albumin around the center of the stamp stood out in brilliant 
contrast to the paper and exposed the plot. 

In recent years, the hobby of stamp collecting, which grips 
kings and clerks alike, has boosted the price of bits of colored 
paper to fabulous sums. Million-dollar collections are in ex- 
istence and a few stamps are literally worth fortunes. 

Consequently, it is not surprising that stamp forgers and 
stamp fakers are on the increase. When I recently spent an 
afternoon at the auction room of George B. Sloane, famous 
New York dealer and official expert for the American Philatelic 
Society, he told me that members send him upwards of 2,000 
precious stamps a year for examination. Another expert esti- 
mated that at least 20.000 bogus, counterfeit, or faked stamps 
have been put upon the market at one time or another. 

To separate these "album weeds" from the genuine stamps, 
the experts employ an array of scientific helpers. They are 
aided in their work by millimeter scales, ether tanks, color- 
sensitive plates, perforation gages, ultra-violet ray machines, 
chemist's tubes, and microscopes. And the discoveries they 
make not only protect the collector but also break up gangs 
seeking to defraud the government by counterfeiting current 
issues. 

In two cases when underworld gangs sought to flood the 
country with worthless stamps, collectors were the first to 
detect them. Again, when crooks in the South, not long ago, 
tried to wash off cancellation marks with chemicals, re-gum the 
backs of used stamps and sell them for new, they had operated 
for less than two weeks when a collector spied one of the 
doctored stamps and notified the government. 

A recent dispatch from the west coast tells of the rounding 
up of another gang engaged in selling used stamps reclaimed 
under peculiar circumstances. The stamps, obtained from 
used parcel post wrappings, had been coated with shellac 
when they were pasted in place to keep them from being rubbed 
off in transit. Consequently, the cancellation marks at the 
post office had been imprinted on the film of shellac rather 
than on the face of the stamps and it was an easy matter for 
the criminals to wash off the shellac, re-gum the stamps and 
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sell them for new. In all such cases, the spurious stamps 
are represented as having been sent in for payment for 
mail order goods and they are usually offered at $115 
worth for $100. 

In another recent case, a postal clerk in an eastern 
state was caught defrauding the government by an in- 
genious substitution of stamps. He worked in the parcel- 
post window. When a customer came in with a large 
package, he would take the money and lay aside the pack- 
age until the customer was gone. Then, he would paste 
on used stamps, recancelling them with great pressure 
and sufficient ink to blot out all previous postmarks! 

He, like the others, was tripped up by the alertness 
of a stamp expert. It is no wonder that an adage of 
the Post Office Department has it: "A wide-awake col- 
lector is the best of postal detectives." 

But, it is not in this field that the most spectacular 
feats of the experts arc found. It is in the realm of big- 
game hunting, of detecting fake stamps of rare and pre- 
cious issues. Here, the clues they work on are often 
tiny errors, too small for the naked eye to see. 

In one case, the picture of a lotus flower on a coun- 
terfeit Japanese stamp had one microscopic petal miss- 
ing. In another instance, an expert enlarged two stamps 
to fifty times their size and discovered that an "o" in 
the genuine stamp leaned slightly to the right; in the 
counterfeit, slightly to the left! Again, in two almost 
perfect reproductions of American issues, one showed an 
added wrinkle in the stock around Benjamin Franklin's 
neck, and the other, now known as the "Sleepy Washing- 
ton Stamp," portrayed the Father of His Country with 
a drowsy instead of an alert look in his eyes. It is 
through such tiny and curious minor differences that 
fraudulent stamp plots are often revealed. 

pROBABLY the most remarkable plot of the kind was 
* the $65,000 Hawaiian "Missionary Stamp" case which 
came to a climax a few years ago on the Pacific coast. 

The original stamps were printed in 1851 in Honolulu. 
Because they were used largely by missionaries to send 
letters back home, they got to be known as "missionary 
stamps" and these stamps arc among the rarest known. 
An unused two-cent "missionary" sells for $12,000; a 
used one for $10,000. A number of years ago, two of 
the precious $10,000 stamps were found by accident 
pasted to the wall of an old Hawaiian schoolroom. The 
whitewash cracked off and revealed an ancient letter 
attached to the boards beneath. 

For more than twenty years, rumors had drifted 
through the stamp world that a number of unused mis- 
sionaries had been brought back from the South Seas in 
the chest of a Cohassett, Mass., whaling captain. Taking 
advantage of this rumor, California counterfeiters 
worked up an apparently holeproof plot. According to 
their story, a missionary who was in the Hawaiian 
Islands in the eighteen-fifties had bought an even dol- 
lar's worth of stamps and had put them for safe-keep- 
ing in a psalm book. Shortly afterwards, he had died and 
the psalm book, together with his other belongings, had 
been brought back to America by a whaling captain from 
Cohassett and turned over to the missionary's son. On 
his death, the stamps were discovered. 

Although no direct check could be made upon the 
story because the missionary, his son, and the captain 
were all dead, an investigation showed that all three had 
lived when and where the plotters said they had. On the 
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RACKETEER AND HIS TOOLS. The upper picture shows 
how the maker of fake stamps goes about reproducing rare 
issues. Beneath is his outfit of tools which includes perfor- 
ating rollers, and dies and press with which he prints imi- 
tations of the stamps themselves and of cancellation marks 
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George B. Sloane, New 
York rare-stamp ex- 
pert, is seen here com- 
paring under a power- 
ful magnifying glass a 
genuine stamp with one 
that may be a counter- 
feit. This examination, 
if it reveals no faults, 
will be supplemented 
with a black-light test 
and perforation gage 




To determine if the watermark on a stamp is 
genuine, it is dipped in benzene which helps 
the microscope reveal cuts incident to a fake 

strength of this, an eastern dealer paid 
$65,000 for the stamps. Only after he had 
returned East and was able to give them 
a thorough examination, did he discover 
they were cunningly executed forgeries. 
Minute differences, visible under high mag- 
nification, showed they were produced by 
photo-engraving while the originals were 
printed from type in the plant of a Hon- 
olulu newspaper. This discovery gave away 
the plot and resulted in judgment being 
rendered against the seller. 

ALMOST always, Sloane explained to 
me, fake-stamp plots are worked out 
so ingeniously that the buyer is caught off 
his guard. Take, for instance, the clever 
ruse of one European forger. 

He would advertise in stamp magazines 
under an assumed name, offering high 
prices for certain rare stamps which he 
was sure no dealer had on hand. Then he 
would counterfeit the stamps and. under 
a different name, write in to dealers set- 
ting a price far below the one in the ad- 
vertisement. Anticipating a quick sale at 
a big profit, the dealers would snap at the 
bait and the crook would dispose of his 
counterfeits and disappear. 

Another faker would print up what ap- 
peared to be a newspaper clipping announ- 
cing his death when things got too hot for 
him and would mail it to the stamp publi- 
cations. They would reprint the announce- 
ment and he would move to another part 
of the country and start over again under 
another name. When the police again got 
on his trail, he would send in another clip- 
ping announcing his death under his new 
name and repeat the performance. He did 
it three times before he was caught. 

The counterfeiting of stamps goes back 



Placed side by 
side, it is not dif- 
ficult to find dif- 
ferences in these 
stamps. The ex- 
pert knows that 
one is a fake 

Courtesy George B. Sloane 



more than ninety years to the days of the 
''Black Penny," the world's first adhesive 
postage stamp issued by Sir Rowland Hill, 
in England. On the stroke of midnight 
May 5, 1840. the first black penny stamp 
was issued in Birmingham. A few weeks 
later, the first counterfeit appeared in 
London. However, it was so poor that it 
fooled few people. One of these early 
black stamps appears to carry on its face 
evidence it is a counterfeit; but it isn't. It 
is postmarked: "Bath May 2, 1840." four 
days before the first stamp of the issue 
was put in official circulation. The ex- 
planation lies in the fact that a govern- 
ment employe sent one of the stamps to a 
relative and the latter used it before the 
service was officially opened. 

ANOTHER classic example of a rare 
stamp which was at first thought to 
be a counterfeit is the famous 1855 three- 
skilling-banco Swedish stamp printed in 
yellow. It first came to light when a 
schoolboy showed a dealer some stamps 
he had found in an attic. The expert 
thought the yellow stamp must be a fake 
because no specimens of that issue in that 
color had ever been seen. Investigation 
proved it was genuine, a government 
printer having used yellow instead of green 
ink by mistake. As a result, this bit of 
paper, which was originally worth a cent 
and a half, sold in Stockholm not long 
ago for $10,000! 

But the prize oddity of the stamp world 



is a small British specimen. It was issued 
by a postmaster in New Brunswick who 
printed the stamp with the picture of 
Queen Victoria replaced by a picture of 
himself! 

In determining which stamp is counter- 
feit and which is real, the expert must 
study the ink, the paper, the perforations, 
the glue — every minute detail. His hunt- 
ing ground for clues is often less than one 
square inch of paper. 

On a number of occasions, the texture 
of the glue, or gum, has been the telltale, 
deciding factor in the test. The original 
mucilage placed on the backs of stamps 
is made from vegetable matter. Occasion- 
ally, plotters will make the slip of using 
gum arabic or other glue in recoating the 
backs of doctored stamps. Knowing the 
color, texture, and chemical composition 
of the gum used on different issues, the 
expert is quick to detect such frauds. 

AGAIN, there arc the watermarks which 
appear in the paper of some stamps. 
Crooks often counterfeit these by pressure. 
When such stamps are viewed from the 
back, they appear to possess the water- 
mark. But when they are looked through, 
against a strong light, the illusion disap- 
pears. In studying watermarked specimens, 
the expert dips them in benzene, gasoline, 
or ether. This does not disturb the ink or 
gum on the stamp and it usually reveals 
every cut, tear or translucent watermark. 

Stamp racketeers recently developed a 
new method of producing fake water- 
marks. They carefully scrape away fibers 
on the back of the stamp to form a trans- 
lucent design which, in benzene or against 
a strong light looks like a real watermark. 
Experts, though, can detect this ruse with 
a high-powered microscope, which reveals 
a fuzz wherever the fibers have been 
scraped. 

In a similar manner, microscopes help 
the experts to discover fake perforations. 
In some issues, the stamps are printed in 
sheets with the outer edges cut straight. 
Thus the outer stamps have one side, and 
the corners stamp two sides, which are 
unperforated. As collectors desire "well- 
centered" stamps with perforations on all 
sides, such specimens are worth less than 
the other stamps. ( Continued on page 93) 
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H uman Body Gets Machine Tests 



JUST as they might keep performance charts of a 
steam engine or gasoline motor, engineers are now- 
studying the human body, an engine far more effi- 
cient at turning fuel into work than any other known. 
At the Kaiser Wilhelm Institute, in Germany, subjects 
work in a miniature mine, operate sewing machines 
and compressed-air hammers, drive make-believe cars 
and walk treadmills, while electric contacts record their 
movements, and their diet and respiration are chemi- 
cally analyzed. The data obtained will lead to improved 
factory design and management. 



TESTING A STAIRWAY 

To determine the best de- 
sign for stairways, so as to 
make them easy to climb, 
the subject's breath is ana- 
lyzed on ascents of various 
stairs at different grades 




NERVOUS 
CONCENTRATION 
IS MEASURED 

In this test of the human machine, a make-be- 
lieve car is driven along the waving line. In 
this way, one's ability to react quickly, and to 
do a job requiring concentration, is accurately 
determined, as nervous-reaction record is made 



ENERGY USED IN WALKING 
Work done in walking is found while the sub- 
ject moves on this treadmill. The breath he 
exhales is analyzed and energy spent is thus 
measured by the contents of this breath 
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Freak Vehicles 
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Eagles and vultures, wearing corsets, were to steer this fantastic 
dirigible airship. The birds were attached to a movable framework. 
By turning this, the ship would be piloted up, down, right, or left 



The Cynospherc, an 1880 inventor's idea of an automobile. 
Each of the two rear wheels contained a large dog. These 
propelled the vehicle forward by running on a track in the 
wheels, exactly as a squirrel whirls a ball inside its cage 



RIDING to the North Pole pulled by a 
kite! Crossing the Sahara in a jug- 
gernaut with fifty-foot wheels! Gal- 
loping along the ground on a me- 
chanical horse with steel-pipe legs! Rolling 
over trees and houses in a 115-foot canvas 
ball blown by the wind like a tumbleweed! 

Such are the curious, fantastic forms of 
conveyance inventors have proposed in the 
long search for swifter travel. Digging into 
(he files of old newspapers and patents, you 
find a fascinating record of the inventive 
mind grappling with the problems of in- 
creasing human comfort and speed. It is a 
chronicle of queer ideas, of freak vehicles, 
of oddities of transportation. 

Only a few weeks ago. a California in- 
ventor added to this list by obtaining a 
patent upon a water craft designed to roll 
across the surface of the sea. 

His ship (see this months cover) is a 
gigantic ball of metal with a streamlined 
passenger cabin trailing high behind on a 
V-shaped arm of steel. Heavy Deisel-electric 
engines inside the ball roll it forward through 
the water by running up the side on an end- 
less track like a squirrel in a cage. Fins, 
jutting around the tread of the ball, grip the 
water and aerial propellers at either end of 
the axle steer the craft to left or right. 
Passageways, runnning through the hollow- 
supporting arm and axle, connect the cabin 
and the interior of the ball, while a gyro- 
scope holds the craft erect upon the water. 
The inventor expects his vessel to be used 
for amusement-park purposes and in addi- 
tion be valuable for transport work. 

Ships designed to roll like wheels across 
the surface of the water have been proposed 
by many men. A quarter of a century ago, 
one, nicknamed the "Steel Log Steamer", 
was built and given a 200-mile test in Can- 
ada. The invention of a Toronto lawyer, it 
was a 110-foot hollow steel cvlindcr with 
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Filled with hydrogen, this huge canvas bag 
was a balloon; inflated with air, it was to 
be rolled along by the wind. The inventor 
actually rolled across Lake Michigan in it. 
but lost his life attempting to reach shore 



Here is the walking 
steam engine, built 
and tested in Eng- 
land about 1900. 
Note how the wheel 
treads resemble the 
feet of an elephant, 
making them suit- 
able for travel on 
any kind of ground 




POPULAR SCIENCE MONTHLY 

Copyrighted 



nalerial; 



for Air, Land, and Water 



\1RDS, Dogs and Other Ani- 
mals Used to Propel the Odd 
Boats, Wagons, and Airships In- 
ventors Have Devised in Their 
Efforts to Bring A bout Faster, Safer, 
and More Certain Ways to Travel 



The rolling ball, below, recently patented, is designed to 
be driven on water by heavy engines inside running on an 
endless track. Steering is to be accomplished by motors 
at the sides, and passengers are to ride in the lofty cabin 



AIR RUDDERS 

AID IN 
STEERING 





WING5 HELP 
SUPPORT CAR 



WEIGHT 
OF MOTOR 
COUNTERBALANCES 
CAR 



Below is shown the Steel Log Steamer, built 
in Canada thirty years ago and successfully 
tested in a 200-mile voyage on Lake Ontario 



STEERING 
MOTOR 




A Belgian inventor produced this 
huge insect as his contribution to 
safe air travel. Flapping wings were 
to propel it and in landing it was to 
fall back on the telescoping air bag 



rudders at each end and a wide row of fins 
encircling the middle. Inside the cylinder, 
two small locomotives, one near either end, 
puffed away on endless (racks, running up 
the side to roll the freak craft broadside 
through the water. 

It was completed in 1906. In a final test, 
it rolled from Toronto down Lake Ontario to 
the St. Lawrence River and down the river 
to Prescott, Canada, opposite Ogdensburg. 
With the engines going full tilt, the curious 
vessel attained a speed of six miles an hour. 
At the time, the inventor planned to con- 
struct a trans-Atlantic liner built on the 
same principle. It was to be 800 feet long 
and 200 feet in diameter. Sitting down with 
a pad and pencil, he calculated that if he 
could obtain only twenty-five revolutions a 
minute from this huge rolling log, he could 
attain trans-oceanic speeds of 200 miles an 
hour with his strange rolling craft. 

While its speed was nothing to brag about, 
another application of squirrel cage power 
caused considerable comment in America 
fifty years ago. 

A Frerich engineer designed an apparatus 
called a Cynosphere. It was a tricycle with 
a small steering wheel in front and two large 
and curious wheels behind. Each of the 
rear wheels was shaped like a circular cage 
and contained a large dog. These "power- 
plants" rolled the carriage ahead by running 
squirrel-fashion on narrow tracks. 

The operator sat in a sulky seat between 
the wheels and could throw the motors into 
"high" by exhibiting food or even a cat on 
special occasions. Whenever the dogs be- 
came tired, the engineer pointed out, the 
operator could change engines by replacing 
them with other animals. Patents on the 
idea were taken out both in France and the 
United States. The French Society for the 
Prevention of Cruelty to Animals was con- 
sulted and was said to have given its sanc- 
tion lo the plan. (Continued on pane 96) 
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Cyclone Cellar Comes Ready to Use 



An all-steel storm cellar has been 
]K'rfected and is now being marketed. It 
is considered an improvement over the 
typical cyclone cellars found in the tor- 
nado belt of the United States. It is 
shipped completely assembled and ready 
to install. Xo tools are needed except a 
pick and shovel to dig a hole for it. The 
entrance door and two ventilators project 
above the ground. The ventilators 
are screened to keep out insects. A 
steel stairway leads from the en- 
trance to the pit floor, and seats 
along each side provide room, in 
an emergency, for twelve adults. 




This all-steel cyclone cellar has only to be sunk in a pit to make it 
a refuge against tornadoes. At right, drawing shows cellar's interior 



DESCENDS VOLCANO IN SEALED CAGE 




Preparing to descend an ac- 
tive volcano, the Japanese ex- 
plorer dons an oxygen mask. 
Right, cage used by explorer 



When a daring Japanese was 
lowered a quarter of a mile down 
into the crater of the active volcano 
Mihara, near Tokyo, the other day. 
and returned alive, his success 
crowned a carefully prepared ven- 
ture to explore its interior. Live 
animals in special types of cham- 
bers had first been let down and 
drawn up successfully (P.S.M.. 
Aug., '33, p. IS). For his own des- 
cent, the adventurer donned an oxy- 
gen mask and stepped into the 
sealed cage prepared for him. It 
was lowered from a boom over- 
hanging the crater rim, until it was 
lost to view. When hauled back, 
the occupant emerged unscathed. 




Here the cage of the volcano explorer is seen as 
it emerges at the conclusion of the adventure 



BALSA-WOOD SAILBOAT 
FOR NEW BEACH SPORT 

Surf-sailikg, a thrilling new sport for* 
those who go to the seashore, is made pos- 
sible by the invention of a new portable 
sailboat, resembling a life raft with a mast. 
Made of balsa wood, lighter than cork, 
it is an adaptation of the craft used by 
natives of Ecuador. Because of its light 
weight, the boat may be carried to and 
from the beach at the pleasure of its 
owner; and is easy to drag ashore or to 
launch. It is so buoyant that the lightest 
breeze moves it. The photograph above 
shows one of the new craft out for a sail. 
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LEANING TOWER OF PISA 
REBUILT IN CITY PARK 

Nearixg completion in a park near Chi- 
cago, 111., is a half-scale copy of the famous 
Leaning Tower of Pisa, in Italy. The orig- 
inal 179-foot marble tower tipped because 
of faulty foundations, but engineers pro- 
vided solid ones for the model, and built it 
of concrete. Except for this, the copy is 
accurate in every detail. When it is fin- 
ished, a modern, electrically-operated set 
of chimes will be installed in the top of the 
campanile and regularly sounded. 



The copies made by the 
duplicator go to this por- 
table darkroom for de- 
veloping. Note the light- 
proof wristlet for hands 





The photographic du- 
plicator is shown in 
use, right. With it a 
letter is photographed 
on sensitized paper in 
fraction of a second 



LETTERS COPIED AT HIGH SPEED 



Copies are speedily made of correspond- 
ence and other business records with the 
aid of a new photographic duplicating ma- 
chine. Through its use, a letter may be 
photographed directly upon a sheet of spe- 
cially sensitized paper, requiring an ex- 



posure of only a fraction of a second, and 
developed at once in a portable darkroom. 
The instrument is especially designed for 
libraries, banks, insurance companies, and 
others requiring frequent duplication of 
card records and correspondence. 



Famous leaning tower of Pisa is copied ac- 
curately for a public park near Chicago, 111. 




GERMANY'S NEWEST AUTO IS 
COMPLETELY STREAMLINED 

Fully streamlined, Germany's latest 
tear-drop automobile is fitted with disap- 
pearing headlights. To diminish air re- 
sistance, they are mounted in recesses in 
the mudguards. During the daytime, the 
headlight portholes can be covered with 
metal plates, hiding them from view and 
increasing the streamlined effect. The 
photograph at left shows one covered and 
the other open. The doors have no han- 
dles, a key being required to open them. 



SOUND TRUCK HELPS LAND AIRSHIP 



When the Navy's new airship Macon 
takes off or lands at the Akron Municipal 
Airport, Ohio, activities of the ground 
crew are directed by means of a sound 
truck that amplifies the voice of the moor- 



ing officer so it is audible to every man on 
the handling lines. This system was par- 
ticularly valuable during early practice 
flights, when a slight hitch in carrying out 
commands might have proved disastrous. 





HISTORY TAUGHT WITH 
SILHOUETTE CUT-OUTS 

Historical facts are entertainingly 
learned with the educational cut-out toy 
illustrated above. Detachable black pages 
bear on their reverse side an outline and 
on the front a printed legend. The result 
is a silhouette picture of an historical 
event complete with its story. 
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Animal Movie Actors 



In the pictures, 
this dog doubles 
for a fox and 
here the trainer 
is seen putting 
fox skin on him 




Trained by Strange Tricks 



o 



At left, a goose 
performing for 
the movies is in- 
duced to flap its 
wings by pull- 
ing the string 
tied to its leg 



X THE fringe of a California forest, a battery 
of movie cameras photographed a running fox. 
The frightened animal darted across a clearing 
and disappeared in the thickets. A half-hour later, 
with cameras set up on the same clearing from a slightly 
different angle, the fox dashed again from the trees on 
one side, ran across the cleared space, and plunged into 
the woods with dogs in hot pursuit. This process con- 
tinued until several chase sequences were "in the can." 

Then we moved into the woods just outside a country 
home. Cameras stared across the lawn. In reality we 
were on a large sound stage, with appropriately painted 
background to represent the forest through which we had 
passed the day before. 

"All quiet, please," an assistant director cautioned. 
Then: ''Okey. Camera. Turn the fox loose." 

Across the make-believe grass flashed the fox. Like a 
brown streamer, his tail flowed astern as he bounded over 
the green carpet, leaped through a window, and disap- 
peared into the house. 

Next we moved to the interior of the room where the 
hero lost in thought stood beside the fireplace. Picture his 
astonishment when the wild fox flashed through the win- 
dow, landed with a thump, and leaped into his arms for 
protection against the pack, which was seen through the 
window, leaping in a vain effort to reach their prey. 
'"Cut," commanded the director. "Wrap it up." 
Here the movies have achieved the ultimate in animal 
training and deception. The fox had run from one forest 
to his cage hidden in another for the long 
shots, but the figure that jumped through the 
window was no wild animal. He was •"Shorty." 
a mongrel dog. He looks so much like a fox 
that J. H. Kerr, his owner, decided six years 
ago to double him for a fox for closeups. 

Kerr obtained a fox skin and a Los An- 
geles furrier tailored it so it could be slipped 
over the dog's body, covering all but his head 
and feet. A hookless fastener, pulled along 
his belly, inclosed him snugly in the skin. A 



As vultures are hard to 
get. this eagle's head 
was clipped so it would 
look like a vulture 
when seen on the screen 



In This Unusual Article, Movie Fans Learn 
How Dogs, Birds, and Even Skunks Are Put 
Through Their Stunts in Front of the Camera 
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GESTURES GUIDE BUSTER 

Standing outside the camera's line, the master makes motions 
and the trained dog responds quickly to each ot the gestures 




thimbleful of brown stain applied to his 
head and feet completed the deception. 
Shorty would look like a fox in anybody's 
picture at any distance. 

He is one of two dogs, the only one 
to wear a fox skin, doubling for foxes in 
pictures. So expert is he in following 
Kerr's directions, in barking when told to 
bark, that he earns for his master $35 
for every working day, while the real fox, 
from an adjoining pen on Kerr's animal 
farm, draws only $10 for his efforts. 

Never before have I heard of a double 
earning a larger fee than the star! 

On two dozen farms around the fringes 
of Los Angeles, many small animals un- 
dergo constant training for pictures. Some 
appear regularly, while others do their 
bits for the screen only once or twice a 
year. They command fees ranging from 
$7.50 to $75 a day, including the services 
of a trainer. 

Even though a trained animal, be it 
skunk or dog, may rest for long periods 
between pictures, his owner will keep him 




To keep this cat quiet while on the movie set, 
the trainer wet one of its paws. Interested in 
licking the wet fur, it remained perfectly still 



fit to appear on a moment's notice. Rennie 
Renfro works his sixty-three dogs daily to 
keep them in proper mental and physical 
condition. Long before the talkies burst 
upon the world, Renfro was training ani- 
mals for pictures. During the days of si- 
lent cameras, he led them through intri- 
cate scenes by personally showing them 
the action, by talking to them constantly, 
by pointing out the route they were to 
travel or objects to be moved. 

Today he must teach his dogs to follow 
unspoken commands. Movie animals al- 
ways play their parts while hungry, for 
after feeding, they become too lazy to act 
with dash and snap. 

Whether a given animal ever attains suf- 
ficient proficiency to work in pictures de- 
pends on his own intelligence and his 
trainer's skill. The better trainers, Renfro 
told me, may work for a year with a 
promising beast before leading him into 
the glare of the powerful sun arcs. 

"Our first task," he said, "is to gain the 
animal's confidence, no matter whether it's 
a dog, a fine bird, a burro or any of 
the cat family. Cats, incidentally, 
are most difficult to train while dogs 
are our finest actors. 

"I prefer to start with a dog from 
infancy. He learns from the outset 
I am his master, his friend. Then 
I play with him as a father would 
play with his child. Soon he begins 
to mimic my movements. But dur- 
ing this time I talk to him constant- 
ly. If I roll over, I say to him, 'roll 
over, little fellow.' If I crawl, I 
give the command at the same time. 

"That is not all. I also convey 
the appropriate sign with my hand, 
rolling it in a circle or holding it 
close to the ground and moving it 
forward to indicate the command 
for crawling. Gradually I eliminate 
the first two. For a few weeks I 
give the oral command and the sig- 
nal. During each movement, the 



animal watches me closely. He learns to 
associate the three commands, until at 
last he will follow any of them. When he's 
ready to graduate, I need only give him a 
casual hand movement, and he will obey 
immediately." 

Some animals will associate ideas while 
others can follow only elementary sug- 
gestions. Renfro's dog Buster demon- 
strated the former for me. 

"Watch this," said Renfro. 

He placed a w r ood block on the lawn 
nearby. Then, as the dog observed his 
master closely, Renfro touched one finger 
to his nose and pointed toward the block. 
Buster walked sedately to the object, 
sniffed once, then began to shove it across 
the lawn. Because his back was turned. 
Renfro spoke to the dog. When he turned 
he saw the trainer holding a card on 
which were printed the words, "sit down." 
The animal sat. 

Turning to me, Renfro said, "You se- 
lect a card." 

From the stack I pulled out one read- 
ing. "Get up on chair." 

Buster looked around for the nearest 
chair, ambled over, jumped up on the 
cushion and lay down to await the next 
card. As I selected other cards ordering 
the dog to "crawl," "stand up," and "turn 
around," I realized that he was following 
no set routine, that he actually understood 
the message conveyed. He associates the 
particular cards with both spoken com- 
mands and demonstrations taught him by 
Renfro several years ago. On a movie set, 
Renfro, standing outside the camera 
line, need only motion with his hand or 
show Buster a card and he performs as 
faithfully as any human actor. Which is 
probably the reason Renfro requires a 
$75,000 guarantee against fatal accident to 
the dog whenever he appears in pictures. 

One of the strangest incidents of train- 
ing I heard occurred on Kerr's animal 
ranch on the outskirts of Los Angeles. 
There, among ( Continued on page 90) 
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lAFER lircs lor faster 
cars! That has been 
the 1933 goal of the 
rubber industry. How 
it has been attained is a 
dramatic story of strange 
new methods of research, 
of scientific torture cham- 
bers filled with weird tire- 
wrecking apparatus, of in- 
dustrial surgeons whose 
scalpels cut through layers 
of rubber and fabric, and 
of fast-moving laboratories 
on wheels speeding night 
and day over highways, 
mountains, and deserts. 

Spinning on treadmills, 
skidding over curbs on icy 
pavements, crashing head- 
on into a brick wall, the 
latest tires have demon- 
strated their stamina and 
safety. Through such spec- 
tacular tests, the tire mak- 
ers have kept pace with the exacting de- 
mands of the manufacturers of present cars. 

Probably the most severe test any tire 
ever underwent was given a new low-pres- 
sure product on an Akron, Ohio, athletic 
field. Engineers built a wall of brick and 
concrete fifteen feet long and three feet 
thick. They sank it several feet into the 
ground and reenforced it with a steel 
beam. When it was finished, hundreds of 
spectators gathered at the field to see 
Dick Grace, Hollywood stunt man, drive 
a car, going almost forty miles an hour, 
point-blank into this solid barricade. 

The machine was an eight-cylinder tour- 
ing car, weighing 3.000 pounds. The top 
and windshield had been removed and the 
front axle advanced several inches so that 
the front tires would receive the full force 
of the impact. 

After cutting a few dizzy circles over 
the field to warm up the engine, Grace 
swung toward the black bull's-eye painted 
on the whitewashed side of the wall. His 
hand in the air signaled the start of his 
spectacular lire-testing stunt. 
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CAN IT STAND ROAD SHOCKS? 
With this testing machine, new tires are 
dropped from a height upon the anvil be- 
neath them until the fabric breaks. In this 
way their durability is accurately found 

Slow-motion picture cameras began to 
whir. The crowd was holding its breath. 
The big car gained speed rapidly. Spec- 
tators could see the driver rising in his 
seat, drawing his legs under him, ready to 
jump. But his hand was holding the wheel 
steady until the last split-second, aiming 
both tires squarely at the wall. 

Before starting the test. Grace had cal- 
culated his probable path of travel through 
the air at the time of the crash. His body, 
he decided, would be catapulted into the 
air, over the front of the car and the wall, 
landing on the ground a few feet beyond. 
Accordingly, a soft bed of peat moss had 
been prepared to cushion his fall. 

As the car struck ihe framework the 
body seemed to fold up like an accordion, 
the wall tilted backwards nearly a foot, 
and then settled into its former position 
as the car bounded back several inches, 
and Grace landed, not on the soft bed of 



CRASHING A CAR INTO 
A SOLID WALL 

Top view shows a car. equipped 
with new low-pressure tires, 
striking a wall of brick and con- 
crete while running at about 
forty miles an hour. Picture 
above shows the driver hurled 
from the seat and falling over 
the side of the car. Note also 
the flattening of the tire at the 
point of contact with the wall. 
The car's framework was badly 
damaged but it was found that 
no air escaped from the tires 



peat moss, but on the hard ground at the 
side of the car. The impact had thrown 
him against the cowl, folding him like a 
jackknifc over it and striking his head 
on the hood. Then the rebound had tossed 
him into the air and over the side of the 
car. In spite of this, his only injury was 
a minor cut on one knee, where it had 
caved in the dashboard. 

A few moments after the crash, he was 
eagerly examining the lircs. The 3.000- 
pound car had struck the wall squarely 
while traveling thirty-seven miles per hour. 
Almost all of the 170.000 foot pounds of 
energy had been absorbed by the two 
front tires. The whitewash from the wall 
extended for two feet along the tread, and 
the steel rims were flattened. Yet not a 
pound of air had been forced from the 
inner tubes, and no break in the tire 
structure could be found. 

This sensational test is one of many 
made to determine how much punishment 
a modern tire will stand. 
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Will the tires skid? To 
find out. the test car is 
driven onto an icy sur- 
face and turned suddenly. 
Thus skidding properties 
of the new tires arc found 



The driver of the test car, 
left, is wearing an elec- 
tric ear which picks up 
tread noises. Tests of 
this sort resulted in a 
safer and a quieter tire 



This truck, equipped with tires to be tested, is weighted with steel beams in excess 
of any load the tires would be expected to carry. At top. machine that gives inked 
impression of the tread, showing how much of it touches the ground when in use 



Recently, a 10.000-mile road test gave 
a set of the newest low-pressure tires an- 
other gruelling workout. Three Long 
Beach, Calif., youths drove their road- 
ster to the wild interior of Mexico to 
photograph the ancient ruins of Monte 
Alban. They traveled over country where 
no semblance of a road existed. At one 
place, they advanced only forty miles in 
thirty-six hours, so rough and muddy was 
the trail. The opportunity of realizing the 
most from their low-pressure balloon tires, 
however, came when they met a gang of 
bandits. The outlaws gave chase, but the 
roadster, on its big, resilient tires, was 
able to outdistance them over extremely 
rough ground. 

To such outside demonstrations, is added 



the queer laboratory tests by the "tire kil- 
lers" that arc now regularly used. 

These experts operate a dozen pounding, 
pulling, twisting devices that put tires 
through as much wear and tear in a com- 
paratively short time as they would re- 
ceive in 15.000 miles of driving. Shiny new 
tires roll into these workrooms, are pun- 
ished to destruction, and are carried out 
so much rubbish. But the records they 
leave behind show weak points and aid in 
building better tires. 

One of the strangest of these testing 
machines produces a wiggling motion in 
a tire and enables the engineer to study 
bead strength, the beads being the strands 
of steel wire which extend around the base 
of the tire where it is held by the wheel 



rim. Attached to the 
shaft of the machine is a 
wheel at one end and a 
crank at the other. The 
tire is mounted on the wheel with the 
tread clamped so it cannot move. Then the 
crank is turned, giving a wiggling or os- 
cillating action to the tire, which concen- 
trates in the beads and gives them all the 
strain of hundreds of miles of heavy driv- 
ing over rough-surfaced roads. 

Another machine resembles a pile driv- 
er. Its effect on the casing of a tire is 
similar to that of running over a curl) or 
striking a hole in the road at high speed. 
The tire is mounted on a wheel and at- 
tached to a plunger which, raised and re- 
leased, allows the tire to strike a steel 
anvil below. These anvils are made in dif- 
ferent sizes and shapes to represent pav- 
ing bricks, railroad rails, curbs, and other 
objects motorists occasionally hit. 

By varying the inflation pressure, the 
height from which the wheels are dropped 
and the shape of the anvil it strikes, the 
expert in his laboratory can produce any 
sort of bruise he desires. During this work, 
the wheel is rotated so the tire strikes 
the anvil at different points. Sometimes, 
this machine inflicts as many as fifty se- 
vere bruises on the casing of the tire be- 
fore the punishment is over and the spe- 
cialists begin their analysis of the result. 

Nearby is another tire-torturing device, 
the pulley-wheel. It looks a little like a 
two-wheeled mule cart, without the mule, 
the wheels resting on wide-faced pulleys. 
The cart is loaded with several tons of 
scrap iron, tires are mounted on the 
wheels, and the pulleys rotated. On the 
face of each pulley are two diagonal 
ridges, about an (Continued on pane 92) 
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BY THE SUN AND STARS 



Diagram showing how simple sextant is 
used to determine latitude from polestar 

IF VOL' have crossed the ocean, you 
probably have seen the ship's captain, 
or his first officer, "shooting the sun." 
Shortly before noon, he came out on 
the bridge, sighted toward the horizon for 
a couple of minutes through an odd-shaped 
instrument, and disappeared into his 
chart house. 

Had you been watching the bridge at 
night, you might have seen the same per- 
formance repeated while the officer on 
watch took the altitude of the North Star 
above the horizon. 

In each case, the officer used the mari- 
ner's sextant to determine the north and 
south position of the ship on the earth, or, 
in other words, to find its latitude at the 
time the observation was taken. 

With a well-made sextant, in exper- 
ienced hands, the latitude of a ship can 
be determined by the sun and stars, with 
surprising accuracy, the margin of error 
not exceeding a mile or two. This informa- 
tion, plus that furnished by the ship's 



compass and chronometer, enables the 
captain to hold a true course, and. if 
necessary, go straight to any position 
radioed by a ship in distress. 

Since finding the latitude of a ship at 
sea is the outstanding application of as- 
i ronomy to everyday human affairs, every- 
one should know something about it. So 
this article will be devoted to the manner 
of making and using a simple sextant. The 
determination of longitude will be covered 
in a later article. 

Before we start the job of making a 
rough cardboard sextant, we must under- 
stand why the sun and the North Star, 
as well as other heavenly bodies, can be 
used to determine north and south posi- 
tions on the globe. 

In order to illustrate the principle 
clearly, let us refer to our umbrella upon 
which star positions are marked and the 
rod of which represents the polar axis of 
the earth. The earth itself can be an old 
tennis ball, split in half, and placed around 
the umbrella rod, as shown in the illus- 
tration. The black band around the ball 
stands for the earth's equator. 

Since it is a little easier to catch on to 
the way the polestar is used in latitude 
observations, let us begin with Folaris 
rather than the sun. 

A pin is stuck into the ball through a 
little disk of cardboard to represent 
an observer on a ship that is half- 
way between the earth's pole and 
the equator. The edge of the disk 



represents the observer's horizon in every 
direction. Since the world's curvature is 
only a few inches to the mile, the com- 
paratively small circle of sea visible from 
a ship can be regarded as approximately 
Hat. as our disk is. 

Since our earth is a mere grain of sand 
in comparison with the millions of miles 
to the polestar, any line parallel with the 
earth's axis will point just as close to the 
polestar as the line of the axis does. For 
our rough and ready purpose, let us say 
that our umbrella-rod axis points di- 
rectly to the infinitely remote polestar. 
Accordingly, a line parallel to it from our 
observer will also indicate the star. 

For the same reason, it follows that a 
plane drawn parallel to the earth's equator 
through the observer will cut the starry 
globe of the sky along the same circle as 
the plane of the earth's equator itself does. 
If you think of the earth as a grain of 
sand in stellar space, you will have no 
trouble in getting this idea. 

With this point settled, it is easy to see 
how latitude is found from an observation 



UMBRELLA SOLVES LATITUDE PROBLEM. In the picture below, the 
earth's orbit around the sun is indicated by the cardboard hoop. The plane of the 
earth's equator and its prolongation among the stars is indicated by the black line 
on the ball and chalk line on umbrella, which is tilted in line with earth's axis 





HOW YOUR SEXTANT WILL LOOK. This is how 
a homemade sextant looks when assembled. Note, sun is 
south of equator in winter and north of it in the summer 
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- >RAY FROM 
POLE STAR 



RAY FROM 
HORIZON! 




YOUR SEXTANT IN USE. In taking 
an observation, rays of light from the hor- 
izon reach the eye through the clear half 
of the horizon glass. Rays from the pole- 
star reach the eye by reflection from the 
mirror. When by moving the lever arm. 
the star's image is made to coincide witli 
the horizon, its elevation is read on the 
scale. Diagram at the right shows exactly 
why this is always true in any latitude 



of the polestar's height above the northern 
horizon. 

It is plain that the observer's line of 
sight to the polestar makes a right angle 
with his line of sight to the equator of 
the sky. It is also apparent that his hori- 
zon is at right angles to the zenith, a point 
directly over his head. 

Now cut two accurate quarter circles 
from a sheet of writing paper and a mo- 
ment's experimenting with them will 
quickly show you how latitude is found. 
First label the edges of the quarter circles 
as shown in the drawing and then hold 
them up toward the light with their curves 
and points coinciding. 

As you now hold the quarter circles 
against the light and rotate them upon 
each other around their common center, 
you will notice that the angle between the 
line to the polestar and the line to the 
horizon will always exactly equal the 
angle between the line to the zenith and 
the line to the equator. As the first angle 
is increased in size, the second increases 
with it, and vice versa. 

You can now see that as soon as our 
observer has measured the angle of the 
polestar above his horizon, he has also 
measured the distance of his overhead 
point, or zenith, from the point where 
the plane of the earth's equator cuts the 
sky. This means that he has found his 
latitude, for latitude is simply his dis- 
tance north or south of the equator. 



Suppose our observer finds that the pole- 
star is forty-five degrees above the hori- 
zon. Then he knows at once that his posi- 
tion is forty-five degrees north latitude. 

If the sun crossed the sky every day 
in the exact plane of the earth's equator, 
a skipper could find his latitude from it 
almost exactly as he does from the pole- 
star. After measuring 
with his sextant the 
height of the noon sun 
in degrees above the 
southern horizon, he 
would need only to 
subtract this from 
ninety degrees, the 
distance from his zen- 
ith to his southern 
horizon. The number 
of degrees remaining 
would be his latitude. 

The sun, however, 



SHIP'S CAPTAIN 
FINDS LATITUDE 
If a ship's officer wanted 
to find his latitude oft 
northern Florida on next 
October 20, he would 
shoot the sun at noon and 
find it fifty degrees above 
the horizon, or as the 
diagram shows, forty de- 
grees from the zenith. 
As the declination of the 
sun on that date will be 
ten degrees, the officer 
subtracts to get latitude 



This Article Tells How to 
Make and Use an Instrument 
with Which You Can Find 
Latitude of Your Own Home 

Gaylord Johnson 



only crosses the sky in the plane of the 
equator on two days of the year — once in 
the spring, and again in the fall. On all 
other days, its path is at a constantly 
varying distance north or south of the 
equatorial plane. Accordingly, a skipper 
must correct his observation of the sun's 
height by the distance that the sun is 
north or south of the equatorial plane on 
that day. This difference is called the 
sun's "declination" and is given for every 
day in the year in the Nautical Almanacs 
published by all governments that have 
navies or mercantile shipping. 

In summer, when the sun's declination 
is north of the equator, the correction 
must be added to the distance between the 
sun's position and the zenith, in order to 
obtain the latitude. In winter, when the 
sun's path runs south of the equator, the 
declination is subtracted from the distance 
between the sun's position and the zenith. 

When you made your crossbow rule for 
measuring angles between stars in the sky 
(P.S.M., June, '33, p. 42) you were re- 
inventing the device that was the great- 
grandfather of the modern sextant. Mari- 
ners once used the crossbow rule, or cross 
staff, for the purposes the sextant now 
fulfills with far greater accuracy. 

The photo-diagrams and scale plan 
shown on the first page of this article, give 
all the measurements and arrangement of 
parts necessary to build a model sextant, 
with which you can find the approximate 
latitude of your home. You can do this by 
taking the altitude of the North Star or 
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ciplc of operation are made suf- 
ficiently plain in the illustrations. 
It is necessary only to add a 
word of caution. Be sure to re- 
inforce the cardboard frame so 
that it will remain flat, or build it 
from laminated wood. Also, take 
care that the two mirrors are 
perpendicular to the frame and 
parallel to each other when the 
arrow points to zero on your 
sextant's scale of angles. 

It is better to make the degree 
scale on a separate piece of Bris- 
tol board and attach it after the 
mirrors are actually parallel. It 
is easy to prove that they are in 
this condition by sighting at a 
distant telephone pole or steeple, 
and moving the radius arm gen- 
tly until the two images of the 
object blend into one. Then at- 
tach your scale with glue, and 
your sextant will be correctly ad- 
justed for altitude observations. 
The horizon glass is easily 



prepared bv scratching off the 

Drawing of parts and dimension necessary in making your own sextant silver ( Continued Oil page 91 ' 



the sun. In employing the sun. observe it 
for a couple of minutes before noon. The 
sun's distance from the horizon will in- 
crease slowly until it is exactly on the 
meridian. After that it will decrease. The 
mariner's object, and yours, is to measure 
the sun's angular distance from the hori- 
zon when it is at its highest point. 

To do this, look at the horizon through 
the telescope tube on the sextant. Then 
move the radius by its handle until the 
sun comes into your field of view. Move 
the handle gradually as the sun ascends 
to the meridan. keeping the sun on the 
horizon line. When the sun ceases to rise, 
stop observing and read the figure from 
your sextant's scale. 

When you have read this angle on the 
scale of your sextant, subtract the num- 
ber of degrees from ninety. This gives 
the sun's zenith distance. To this add or 



subtract the sun's declination for that day. 
depending upon whether the sun is north 
or south of the equatorial plane. 

If you make your observation on Sept. 
23 or 24, you can neglect the sun's declin- 
ation as it is then crossing the equator, 
and the correction is less than one-sixth of 
a degree. 

In observing the sun, you will of course 
need some sort of a dark screen to pro- 
tect your eyes from the glare. I made a 
satisfactory screen by fastening eight 
thicknesses of green cellophane together 
between small cardboard masks, and at- 
taching the screen to the sextant in the 
path of the sun's rays reflected from the 
index mirror to the horizon mirror. You 
can, however, use a piece of glass smoked 
in a candle flame, and protected by an- 
other plain glass fastened over it. 

The sextant's construction and prin- 



SUN'S DECLINATION 

Distance Xortli or South of Equator 
at Weekly Intervals 

~ sign means Sun is Xorth of Equator 

— " " " " South '• " 



Sept. 1 -(-S degrees 5.' minutes 

Sept. S +5 " 57 

Sept. 15 +3 " I" 

Sept. 22 +0 " 55 

Sept. 29 — 2 " $ " 

Oct. 6 —4 " 51 

Oct. 13 —7 " 31 

Oct. 20 —10 " 6 " 

Oct. 27 —12 " 55 " 



AMPLIFIER. 




NEW SAFE WAY TO TEST RADIUM 



Testing the strength of the 
rays from radium and other mate- 
rials, without exposing research 
workers for long periods to the 
dangerous radiation, is made pos- 
sible by an electrical hook-up de- 
vised by Government experts at 
Washington, D. C. By the new 
method the experimenter ap- 
proaches the specimen only to 



Specimen of rad- 
ium, left, being 
placed in small 
rack beneath an 
inoziation cham- 
ber to measure 
strength of rays 



After specimen 
is in place, ex- 
perimenter re- 
tires to safe dis- 
tance, right, and 
watc hes light 
beam that shows 
on scale strength 
of tested radium 



place it in, and remove it from, 
a small rack beneath a hollow 
metal chamber. Radium rays pen- 
etrate this "ionization chamber" 
and, according to their strength, 
render the air more or less elec- 
trically conductive. This effect is 
registered, through vacuum tubes 
and an amplifier, upon a sensitive 
electric meter near experimenter. 
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Is He the Fastest 



TURNING a shapeless block of wood into an ac- 
curate model of a dinosaur or a saber-toothed 
tiger in half an hour is easy for Rudy Hofmeister. 
expert wood carver for the New York firm of Messmorc 
and Damon, builders of theatrical effects. Beneath his 
nimble fingers, the prehistoric animal takes shape so 
rapidly that the eye can hardly follow his swift, deft 
movements. Pictures on this page, made especially for 
Popular Science Monthly, show the successive steps 
in carving a dinosaur. He started at twelve o'clock, and 
the time required for each stage is shown on the clocks. 




r The final process consists in burn- 
/■»■ J*VN J ing the model with the point of an 
\ electric needle which makes the wood 



6 Our photographer poses the 
completed dinosaur against a 
realistic background amid sur- 
roundings cleverly constructed to 
look like the habitat natural to 
the monster of prehistoric ages 
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Plants Saved from Plagues by Birth Control 




This single row 
of melons, right, 
is strong and 
healthy in a field 
where all the 
others are 
blighted by dis- 
ease. They arc 
flourishing be- 
cause an im- 
munity to plague 
has been creat- 
ed by selection 

To secure dis- 
e a s c-rcs istant 
lettuce, the 
bloom is rinsed 
with a water 
spray, left, and 
fertilized by 
hand. In the 
background arc 
plants protected 
by paper bags. 
Below, immune 
melons at left 
and, at right, 
blighted melons 




High-speed plant breeding and 
rigid birth control methods have 
enabled Ivan C. Jagger, government 
expert, to produce new strains of 
lettuce and canteloupe immune to disease. 
His conquest of brown blight and mildew 
will save fortunes for growers in Cali- 
fornia and Arizona, who furnish three- 
fifths of the country's canteloupes and 




nearly half its lettuce. Jagger grew a 
crop of each plant in the spring and a 
second, from the seeds of the first, in 
the fall, thus crossing various varieties 



for ten generations 
within five years. 
Bags were placed 
around the plants to 
prevent natural pol- 
lination from spoiling 
the hybrids. The re- 
sult of his work — 
seven disease-resistant 
strains of lettuce and 
two of canteloupe — 
will be a boon to growers who, in the 
past, have seen their fields ravaged by 
the plagues for which no effective means 
of control has been developed. 




READY TO TEST NEW HELICOPTER 



Nearly ready for its first tests is an 
airplane of odd design, built by a New 
Jersey inventor in an attempt to solve 
the problems of vertical flight. A hori- 
zontal airplane propeller tops the machine, 



with windmill vanes just beneath. These, 
the designer hopes, will enable his plane 
to lift itself straight up, hover motionless 
in the air. or land in a space of its own 
length with practically no forward motion. 



NEW DRAWING MACHINE 

Simplifying the draftsman's task, the 
machine seen above transforms compli- 
cated plans into perspective drawings. 
When a plan is tacked to the top and 
a crank is turned, principal points of the 
perspective view are indicated clearly and 
accurately on the drawing paper. 
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rear wheels and cradle to the hole's edge. 
Then the front wheels are detached and 
the planks removed. By means of a block 
and tackle, the cradle is allowed to rock 
on its pivots, slowly lowering the tree 
into the hole as at left, and all the time 
holding il so it cau l fall over. 




Fifty-foot trees arc easily 
planted by means of a jointed 
truck with a pivoting cradle, re- 
cently developed. Its front wheels 
run out on planks laid across the 
hole made to receive the tree, as 
seen above, thus bringing the 



FIRST BROADCASTERS USED PHONE 



Who were the earliest broadcasters? Ten 
years before the first radio programs were 
put on the air, a group in Chicago., 111., reg- 
ularly delivered musical programs and news 
bulletins over the telephone lines of many 
subscribers. The rare old photograph re- 
produced below shows these pioneers 
broadcasting from their studio. Each sing- 



er is holding a microphone, while other 
individual microphones are attached to 
the instruments. To listen to the music, 
a subscriber had merely to sit beside the 
telephone and hold the receiver to his 
ear. If he received a 'phone call while 
listening, the musical program was auto- 
matically disconnected. 





pro- 
duced by super- 
imposing dyed 
sheets, still wet, 
as seen at left 



First broadcasters used microphones attached to their musical instruments 



NATURAL-COLOR PHOTOS 
MADE ON CELLOPHANE 

Natural-color photographs are made 
upon sheets of dyed cellophane in a new 
and simplified process worked out by two 
government photographers. The results are 
said to have unusual lifelike quality. Three 
exposures, one for each primary color, 
are made and the negatives are printed 
on cellophane sheets. The images are then 
dyed in their proper colors, superimposed 
while still wet. and affixed to paper. 
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War Waged 

Orchards and Garden Vegetables Protected 
From Pests by Strange Traps and Processes 



ELECTRIC lights, screen doors that electrocute any- 
thing attempting to fly or crawl through their 
meshes, and mechanical traps that lure their vic- 
tims by means of odors are among the newest weap- 
ons to be used in the warfare against insect pests. Such 
devices make summer porches inhabitable, increase the 
yield of such fruit crops as apples, keep flies from injuring 
stock, and provide abundant food for fish in outdoor ponds. 

A professor in a midwestern college found it impossible 
to remain comfortable on his screened-in porch in summer 
because of the mosquitoes and other insects that were at- 
tracted by the lamps on the porch. He placed a brilliant 
lamp outside, beneath the eaves and not far from the screen- 
wire. At once the insects began crawling through the 
screen or, if too large, collecting on it. in an effort to reach 
the bright light. The professor is now able to read his 
books in peace because his dimmer, shaded lamps no longer 
act as bug magnets. 

Light-trap experiments of the Xew York State Agricul- 
tural Experiment station at Geneva, performed in apple 
orchards at Hilton, point to a new way in which the fruit 
grower can realize greater profit from his trees. Similar 
studies have been carried on in other parts of the country, 
with promising results. At the present time, this work is 
not complete, so that conclusions drawn from the results of 
tests may need later revising. 



on 



Insects 



DAMAGE DONE 
BY FRUIT PESTS 
Agricultural experts 
of New York State 
examine apples at 
right to determine 
amount of damage by 
various insect pests 



SCREEN 
KILLS FLIES BY 

ELECTRICITY 
Below is shown how 
an electrically 
charged grating 
placed on the door of 
a cattle barn protects 
the cows by extermi- 
nating the little pests 






ELECTRIC TRAP GUARDS TREES 
This trap has proved useful in safe- 
guarding orchards. It is suspended in a 
tree and kills insects attracted by light 



The New York experiments con- 
sisted of lighting parts of an or- 
chard with lamps which formed 
portions of traps, leaving other 
parts unlighted for the purpose of 
checking results. Some of the 
trees were sprayed with chemicals 
commonly used for insect control, 
while others were not treated. 

Three different lighted areas 
were used. In one, water-pan traps 
were placed in every tree. In the 
second plot, water-pan traps were 
placed in every second tree in 
every second row, making one trap for four trees, or 
twenty-eight traps in four acres of orchard. The third 
area, containing forty-four trees, had. in every tree, a 
type of trap that electrocutes insects as they pass between 
its bars in an effort to get near the lamp inside. The 
water-pan traps were hung from the larger limbs, two or 
three feet from the trunk. The electric traps were sus- 
pended from the tops of the trees. 

From June 1 through August 4, 1932, all of the traps 
captured 8.782 codling moths, 43,321 bud moths, and 
72,928 fruit tree leaf rollers, all of the insects being de- 
cidedly injurious to apples. 

Examinations of captured insects during the several 
years that the trapping work has been carried on have re- 
vealed that there were about an equal number of males 
and females, and that many of the females had not yet 
laid eggs. It is believed also that the mere presence of 
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with Lights and Odors 



<By Kobert E. Mart/// 



A tor of Japanese 
bec'tes caught in 
5Cj special traps 




Small electric light placed over a 
park lake draws insects which, as 
they fall in lake, feed the fish 



lights reduces the amount of egg 
laying, and thus reduces the crop 
damage later in the season. 

The number of insects captured 
does not necessarily measure the 
value of the trapping activities, ac- 
cording to Donald L. Collins, who 
has been carrying on the work at 
the New York Station. The ac- 
tual, dollars-and-cents benefit can 
be determined only by comparing 
the fruit yield of the lighted or- 
chard with that of a similar unlightcd one. 

At the New York orchards, apples which 
had dropped from the trees were picked up 
and examined. Then 400 apples still on 
each tree were checked. Examiners in- 
spected each apple carefully, noting the 
number of stings, the number of deep cod- 
ling moth injuries or worm holes, and 
whatever other damage had been done by 
insects to the ripening fruit. 

Counting both apples on the tree and 
those that had dropped to the ground, the 
following facts were obtained: 

Clean or undamaged apples per 100 
apples, 67.15 in lighted areas, and 37.04 
in unlighted. 

Number of apples having worm holes, 
per 100 apples, 11. S3 in lighted areas, 26.76 
in unlighted. 

Number of worm holes per 100 apples, 
16.13 in lighted areas, 47 in unlighted. 

These figures, together with others ob- 
tained at various times, indicate that 
lighted orchards yield about 30% more 
uninjured apples than unlighted ones; that 
there are twice as many apples containing 
deep worm holes in unlighted areas as in 
lighted ones, and that almost three times 
as many worm holes occur in unlighted 
sections as in those which are lighted. 

Further experiments were carried out to 



MASON 
JAD 



This Japanese beetle 
Details are shown at 
riculture experts for 



find the best combination of light and 
chemical sprays. Some trees were lighted 
but not sprayed, some were lighted and 
sprayed, others were sprayed but not 
lighted, while still others were neither 
lighted nor sprayed. 

A surprising result was that trees which 
were lighted but not sprayed produced 
apples having about the same number of 
worm holes as trees which were sprayed 
but not lighted. Apples from the unlighted, 
unsprayed control trees showed twice as 
much injury as either of these, while trees 
which were both sprayed and lighted were 
about three times as good as the unsprayed 
— lighted and unlighted — sprayed trees; 
and were six times as good as trees which 
had received neither kind of protection. 
These conclusions are based, by Collins, 
on figures showing extent of codling moth 
injury, or the number of deep worm holes. 

Figures so far obtained at the New 
York experiment station indicate that the 
use of light traps among apple trees re- 
duces to a considerable extent the amount 
of injury by the codling moth. Tests which 
have run over a four-year period in one 
area indicate that the use of light traps 



trap uses an aromatic odor to attract the pest, 
left. It was developed by Department of Ag- 
use in the parks of Washington, D. C. 

decreases the codling moth injury each 
year over that of the previous summer. 
The discovery that the use of incandescent 
lamps is as effective as the use of sprays in 
the control of codling moth injury sur- 
prised investigators, and has led them to 
make further careful studies along these 
lines with various kinds of lights. 

Collins has issued a reminder to fruit 
growers that his experiments are not to be 
taken too seriously, until they have been 
carried on through a sufficient number of 
seasons to make the results reasonably cer- 
tain if correct technique is used. 

"However promising these figures may 
appear," he says, "we do not yet consider 
ourselves in a position to make definite 
recommendations. It is hoped that another 
year's experiments will settle any doubt- 
ful points." • 

The adoption of a new electric screen 
door would make life more comfortable 
for thousands of cows and horses by de- 
stroying the flies that pester them. 

The new fly-killing door works on the 
same principle as the electric insect trap 
used in the New York orchard experiments. 
The upper part (Continued on page 94) 
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WATEP COOLER 
FOR LIGHT BEAMv^ 



MICROSCOPE OBJECTIVE LENS 



HOW TO MAKE 
MICRO-VIVARIUM 

This photograph shows 
the essential parts and 
arrangement of the mi- 
cro-vivarium as it looks 
when completed. It is 
easily constructed and is 
lighted with a home- 
made arc light. Six-foot 
images may be projected 
with it on screen or wall 
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PROJECTOR throws 
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CAN you imagine anything more 
thrilling than a germ's-eye movie 
of our fantastic universe of the 
microscope? A living picture of 
that strange world of the amoeba, the 
spore, and the algae, thrown on a six- 
foot screen, revealing the daily habits of 
microscopic actors as they fight, forage, 
and reproduce. 

The amateur microscopist need not 
journey far to view this novel moving pic- 
ture show. Your sitting room can be the 
theater, a white wall the screen, and a 
simple homemade micro-vivarium the pro- 
jector. 

With this inexpensive piece of appara- 
tus, you can produce your own dramas 
of the microscope in true Hollywood fash- 



METAL HOOD FOR 
CARBON ARC^ 



ion. Strife, death, and tense adventure 
will unfold before your eyes in an ever- 
changing pattern of queer microscopic life. 
And for all this, five dollars spent for 
materials will be your ticket — good for 
a lifetime. 

Until you have viewed a drop of water 
as the micro-vivarium projects it, you 
have missed the most beautiful and in- 
teresting of all sights. Tiny living crea- 
tures, enlarged until they dwarf even the 
largest gold fish, swim and dart across a 
giant circle of light. Fantastic animals 
and grotesque plant life parade before you 
like a scene viewed through the port- 
hole of Jules Verne's magic submarine. 

But let us get on with our work. You 
will have plenty of time to marvel at 



CONDEN5EP 
LENSv 



MICROSCOPE 
OBJECTIVE LENS 




Diagram showing the manner of constructing and assembling your own micro-vivarium 



this mysterious wonderland at first hand. 

Although you will have to buy a few 
of the materials for your micro-vivarium, 
the objective lens of your microscope will 
form the most important part. The rest 
of the equipment consists of a baseboard, 
two inexpensive eyeglass lenses, an im- 
provised water cooler cell, and a home- 
made arc lamp. 

Since the two condenser lenses (A and 
B) are to be arranged so they are mov- 
able, the exact position of each support 
on the one by six-inch by three-foot base- 
board is unimportant. For convenience, 
the center support can be placed approxi- 
mately in the middle. All three supports 
can be assembled and fastened in place 
with brads or screws and glue. 

As you can see by studying 
the photograph and drawing, 
the main front support per- 
forms a double function. A 
projecting arm at the rear takes 
the movable condenser lens B 
and the support itself contains 
a metal plate having a one- 
fourth inch aperture drilled in 
its center. Naturally, the aper- 
ture must be placed over a lar- 
ger hole in the wood support. 
Two spring clips fastened on 
each side of the plate serve to 
grip the ends of the microscope 
slide and hold it in place over 
the aperture. 

In front of this main front 
support and attached to the 
same base block is an adjust- 
able spring holder for the ob- 
jective lens of your microscope. 
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METAL 
SHIELD 




You can make this by fastening a one- 
half by two by six-inch wood block, hav- 
ing a hole drilled through it to be a tight 
fit for the upper end of your microscope 
objective lens, to a two-inch wide strip 
of springy metal. Be sure the support is 
long enough to bring the center of the 
objective in a direct line with the con- 
denser lens and aperture. Everything must 
be carefully lined up if you want to get 
the best results. 

A wing nut threaded on the projecting 
end of a long bolt passed through horizon- 
tal holes in the main support and objective 
holder forms the focusing adjustment for 
the microscope lens. A lock nut screwed 
up tight against the front face of the main 
support prevents the bolt from turning. 
To make the focusing adjustment posi- 
tive in its action, you can slip a coil 
spring over the bolt shank between the 
two supports. 

The center support holds the water cool- 
er and the condenser lens A. The water 
cooler is one of the most important parts 
of your projector. It cools the hot beam 
of light and prevents it from heating your 
living specimens entombed in the tiny 

KEEPING SPECIMENS ALIVE 

In order to exhibit your 
specimen more than once, 
you can keep it alive by 
slightly moving 
cover glass and 
adding occasionally 
a little more water 




glass slide that will form 
your microscope aquarium. 
Without it, your tiny act- 
ors would meet a horrible 
death by boiling. 

Two sheets of good- 
grade window glass, a short 
length of rubber tubing, 
and two homemade wood- 
en clamps are all that you 
will need to assemble the 
cooling cell. Bend the tub- 
ing U-shaped, place it be- 
tween the two pieces of 
glass, and hold the parts 
together with the clamps. 
The U-shaped tube, pressed 
tightly between the rec- 
tangles of glass, will form 
a water-tight well. Using 
brads or screws, fasten the 
water cell in place in a 
shallow notch cut in the 
front of the center support. 

Although simple biconvex lenses were 
used as the condensers in the original, a 
combination of eyeglass lenses costing 
about a $1.50 each has been found to be 
far superior. You can buy the right type 
of lens from any optical supply house or 
through your neighborhood optician. Lens 
A should be a forty-millimeter diameter 
eyeglass lens having an eighty-four-milli- 
meter focus and lens B a forty-millimeter 
diameter lens having a fifty-millimeter fo- 
cus. A lens set of this type can be used 
with either an eight- or a sixteen-milli- 
meter objective lens. 

For the light source, you can use any 
form of arc light you may have on hand 



Details of homemade arc light 
for your micro-vivarium are 
shown above. Condenser lens 
holder is illustrated at the right 



CONDENSER 
LENS HOLDER 



(P.S.M., July '30, p.99), or you can make 
one from scraps of wood and metal and 
two short lengths of stiff wire. 

If you follow the inexpensive arrange- 
ment shown, your first job will be to wind 
the stiff wire into two tight coils that 
will be a close sliding fit for the type of 
carbons to be used. If you have alternat- 
ing current, both carbons should be of the 
eight-millimeter variety. With direct cur- 
rent a six-millimeter carbon should be 
placed in the vertical position and an 
eight-millimeter carbon in the horizontal 
position. 

Mount the wire carbon holders at the 
top and front ( Continued on gggg S5 ) 
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RADIO-CONTROLLED CRAFT 
TO ADD TO MOVIE THRILL 

To thrill movie audiences with more spec- 
tacular crashes and collisions, without risking 
the life of a stunt man. a prominent Holly- 
wood, Calif., film studio is experimenting with 
radio control for airplanes, speedboats, and 
trains. An airplane with no one aboard, for 
example, could thus be sent plunging to earth 
in a spin that no sane aviator would dare to 
try. Short-wave signals from a keyboard- 
operated transmitter, picked up by a receiver 
aboard the craft, would work its controls 
through relays. In the photograph, a model 
radio-controlled locomotive is being used. 



1 



With this machine, 
loud noises are sound- 
ed in the ears of deaf 
persons and. thus exer- 
cised, hearing improves 





LOUD NOISES HELP THE DEAF 

Based on the theory that exercise of the eardrums aids certain 
cases of defective hearing. Dr. J. B. Pragcr, of New York City, has 
devised a phonograph that subjects patients, through earphones, to 
loud noises. His records include dynamite explosions, the shrieking 
and clanging of fire engines, thunderstorms, and waves beating on 
rocks. Knobs on a panel resembling a giant radio set regulate the 
volume. The full blast of a fire siren may at first produce only a pleasant 
tingling in the ears. Dr. Prager reports. 

ESKIMO'S MAP OF DRIFTWOOD 

Ax Eskimo, 
who had never be- 
fore seen a map, 
has just provided 
the Library of Con- 
gress with the first 
accurate chart of 
the islands of Dis- 
ko Bay. Green- 
land. After a care- 
ful survey by 
sledge and kayak, 
he whittled relief 
models of the is- 
lands from drift- 
wood and painted 
them in colors to 
show lakes, marsh- 
es, and vegetation. 
Sewed to sealskin, 
they form the map 
illustrated at left. 
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KALSOMINE BRUSH 
CLEANS ITSELF 

Easy to clean 
after use, a new 
kalsomine brush is 
provided with a de- 
tachable handle. 
When this is re- 
moved and ordi- 
nary garden hose 
is screwed in its 
place, a turn of the 
faucet sends a 
spray of water 
through the hollow 
stock and the 
bristles, cleaning 
them right down 
to the base. The 
brush may also be 
attached to a 
threaded faucet. 




SPRINGS IN AUTO WHEEL 



f 




Ax auto wheel with built-in springs, developed in Eng- 
land, frees the user from fear of punctures and blow-outs. 
Its tire is of solid rubber. Seven leaf springs, arranged in a 
circle within the rim, absorb road shocks and serve as 
spokes to support the hub. A cover plate is bolted over 
the wheel to exclude water and dust; it is shown re- 
moved, in the photo above, to reveal the interior con- 
struction of the unusual wheel. 
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Rail Car Has Steel-Covered Pneumatic Wheels 




Closeup of pneumatic tire for 
railway car shows it within its 
steel casing. Below, cab of new 
car with steering-wheel throttle 




Running on its stecl-shod pneumatic tires, the new railway car is seen 
matching speed, on the Long Island Railroad, with a crack express train 

Rolling on pneumatic tires that never touch the rails, a high- 
speed railway bus of new design recently made its debut in a test on 
the Long Island Railroad, near New York City. Two gasoline motors 
controlled with a throttle resembling a steering wheel drive the car 
at speeds up to ninety miles an hour. It seats forty-two passengers, 
weighs only ten tons, and its economy of operation is expected to 
adapt it especially to branch-line service. The air-filled tires that 
support the car are encased in steel flanged wheels that roll upon the 
rails in the usual way. Through this design, the shock-absorbing 
qualities of pneumatic tires are secured, with little danger of a 
puncture. The steel wheels float free of the car frame, on their own 
axles, unless a puncture occurs; then they take the full load after the 
car has dropped three-fourths of an inch 



MERRY-GO-ROUND CLEANS OIL DRUMS 



Seeking an improved way of cleaning 
empty oil drums so they could be used 
again, an Eastern oil concern devised the 
"merry-go-round"' for barrels illustrated 
below. As many as twelve drums may be 
placed at once upon a scries of cradles 



arranged in a circle. When the power is 
turned on, they travel around a circular 
track. Various cleaning solutions are auto- 
matically sprayed into the bungholes at 
the proper time, while the barrels are 
tilted and rocked until thev are clean. 





Power-driven merry-go-round that automatically cleans big oil drums 



NEW INSTRUMENT MAKES 
PICTURE COPYING EASY 

An inexpensive new instrument for 
home use, resembling in principle the 
comparatively costly camera lucida used 
in professional art work, enables an ama- 
teur artist to copy any picture. When the 
picture is clipped to a holder and the user 
peers into an eyepiece, as shown above, 
an arrangement of glass panes and mirrors 
projects an image of the picture upon his 
sheet of drawing paper. 
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OLD RUINS OF CLIFF DWELLERS 
PRESERVED IN 10.000 PHOTOS 



Fearful lest an earthquake or 
rock shift wipe out the pictur- 
esque, crumbling cliff dwellings of 
Mesa Verde National Park, in 
southwestern Colorado, govern- 
ment engineers are taking steps 
to preserve records of these an- 
cient habitations. In one of the 
most ambitious projects of its 
kind ever undertaken, more than 
10.000 photographs and prob- 



TEST VIBRATOR SMASHES PROPELLERS 

To learx why airplane propel- 
lers break, experts of the U. S. 
Bureau of Standards are wreck- 
ing them with a device of their 
own contriving. The propeller is 
mounted on the shaft of a direct- 
current electric motor, whose 
field coils are supplied with cur- 
rent in the usual way. Alternat- 
ing current is fed to the armature 
from a variable-speed generator, 
making the propeller jerk back 
and forth. This simulates vibra- 
tion caused by explosions in air- 
plane engine cylinders. Shaken 
at certain speeds, propellers break 

This propeller is being examined for signs of wear ; 'f. ter nVe t0 ten hours. The data 
following its ordeal on the electric testing machine will help make planes safer. 




ably as many sheets of blueprints and 
drawings of the ruins will be made. Then, 
should a catastrophe destroy the 3.000- 
year-old village, its priceless records of an 
early civilization will not be lost; for ar- 
chitects could restore it in its entirety 
from the plans on file. Every mark on 
every stone is being charted and photo- 
graphed, including carvings and paintings 
that had escaped discovery' until the gov- 
ernment experts began their work. 



GOBS TO GET 
RAKISH CAPS 

XO LONGER Will 

the broad, flat- 
topped caps of gobs 
be seen upon Uncle 
Sam's war vessels. 
Under recent orders 
of the Navy De- 
partment, they are 
to be replaced by 
hats "of greater rake 
and flare," which 
will be issued next 
month. The new 
style of headgear 
(top), is contrasted 
with the old in the 
accompanying pho- 
tographs at left. 
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New Road Paving Makes High Speed Safe 




Superspeedways from coast to coast 
arc visioned following the recent discovery 
in a Boston, Mass., pavement testing lab 
oratory of a new type of non-skid, resi 
ient asphalt paving. It will permit motor 
cars to travel at speeds up to 100 miles 
an hour, the laboratory's engineers say. 
Walled-in traffic lanes, with block signals, 
would permit such speeds in safety. Hun- 
dreds of different kinds of pavement were 
tested, and Sir Malcolm Campbell, world's 
speed king was consulted during the tests. 



Here is an artist's conception of the proposed 100-mile-an-hour transcontinental speedway 
made possible by non-skid paving material. At upper left, testing samples during research 




Watches on stand, center of picture, are being regulated in 
less than a minute by the use of the new time microscope 



FIRE ESCAPE TRAP 
IN TOP OF AUTO 

A motor car wjth a fire escape 
is a novelty introduced by a 
British inventor. The top of the 
car is cut away to provide a large 
rectangular aperture, which is 
normally closed by a fitted panel 
that excludes rain and snow. If 
an accident should turn the car 
on its side, however, the panel 
automatically falls out, thus al- 
lowing the occupants to escape 
or be helped out quickly. In case 
of fire following a collision, the 
inventor declares, his innovation 
would be an invaluable aid to 
life-saving and would probably 
greatly reduce the number of 
serious injuries that occur when 
driver is trapped in car. 



TIME MICROSCOPE CHECKS WATCH 



A jeweler may require days to regulate a watch precisely, but 
a new device known as a "time microscope," developed by a Lan- 
caster, Pa., watch firm, tells in one minute whether it is running 
fast or slow, and how much. Besides providing a quick method of 
adjusting a customer's watch, the invention is a useful tool for 
factory inspection. A revolving mirror driven by a variable-speed 
motor in the base of the lamp standard (at left of picture) throws 
intermittent dashes of light on the balance wheel of the watch 
(center). By adjusting the speed of the motor, the balance wheel 
may be made to ap- 
pear stationary. When 
it is held so for one 
minute, the dial at the 
rear indicates the 
number of seconds 
that would be gained 
or lost per day. Then 
adjustment is easy. 





This panel in top of auto falls out affording a 
means of escape if the car turns over on its side 



COUNTER ON TELEPHONE 
KEEPS TABS ON CALLS 

So a telephone subscriber may keep 
track of his calls and check up on his ex- 
penses, a new accessory provides a counter 
that is pressed each time a local call is 
made. At any time of the month the sub- 
scriber has a visible record of his use of 
the instrument since his last bill. The 
device, illustrated above, also includes a 
handy memorandum. Its use is said in no 
way to interfere with the operation of the 
telephone and entails no additional ma- 
nipulation on the part of the user. 
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HOMEMADE HYDROELECTRIC PLANT 
LIGHTS HOUSES AND RUNS RADIO 



Constructed of junk parts at a total 
cost of $20, a homemade hydroelectric 
power plant is supplying current on the 
farm of William E. Howell. Decatur Is- 
land. Wash. The water wheel is built up 
on half of a rear automobile axle, and 
the two-foot, V-shaped buckets are con- 
structed of cedar planks. A thousand 
gallons of water a minute 
run down a 217-foot flume 
from a small creek and 
strike the buckets after a 
five-foot drop, spinning a 
one - fourth - horsepower, 
thirty-two-volt motor of 
washing machine type 
which is used as a gen- 
erator. The electricity 
thus produced by the 
"backyard" hydroelectric 
station is sufficient to 
light two houses, the barn 
and outbuildings, to oper- 
ate an electric washer, 
sewing machine, vacuum 
cleaner and sheep-shear- 
ing machine, and to run 
the builder's amateur ra- 
dio station, with which he 
talks to the mainland. 



At right is a general view of the 
homemade hydroelectric plant built 
at a cost of $20. Below, another 
view of its flume with the water 
striking against the water wheel 
mounted on the axle of an old car 





THREE-EYED CAMERA 
SPEEDS MOVIE WORK 

To spare his subjects the annoyance 
of delay, an ingenious still photographer 
for a Hollywood. Calif., movie studio 
has fitted the front of his camera with 
lenses of three types, all mounted on a 
revolving turret. Xo high-salaried star 
need fidget while the photographer goes 
to his kit for a lens giving a different 
portrait effect, for a twist of the turret 
snaps the new lens into position. The 
three-eyed camera repays the photog- 
rapher, too, with its convenience in han- 
dling and the time thus saved. 



ROBOTS WITH SENSE OF FEEL, 
GRADE DIFFERENT FABRICS 

What is the difference in feel when 
you run a strip of velvet, a piece of linen, 
or a woolen blanket between your fingers? 
Though an exact appraisal of this qual- 
ity, when it comes to distinguishing 
between two fabrics nearly alike, means 
dollars and cents to the textile manu- 
facturer or buyer, no exact scientific 
standard existed until U. S. Bureau of 
Standards experts recently set out to 
devise one. The result was the creation 
of a pair of mechanical robots with the 
sense of feel. One of them, called the 
"llexometer,"' above, measures the stiff- 
ness or limpness of cloth by flexing it 
much as you might rub it between your 
hands. The other, the "compressometer," 
upper right, measures the hardness or 
softness of a fabric, the quality that 
spells the difference between a hard car- 
pet and one into which the feet sink. 



REDHEADS KEEP THEIR 
HAIR, BLONDS LOSE IT 

Redheaded people are the least likely 
to become bald; blond people the 
most likely. Men doing active physical 
work have less trouble with baldness than 
those in sedentary occupations. Those 
with high nervous tension are prone to 
lose their hair. The depression has in- 
creased baldness in the United States. 
These are some of the conclusions reported 
to the American Association for the Ad- 
vancement of Science by scalp experts 
as the result of a recent survev. 




Each of the three lenses mounted on this 
camera can be switched quickly into position 
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Camera Analyzes Meteors 

Using cameras instead of test tubes, 
Harvard astronomers are analyzing the 
elements in shooting stars. During the mo- 
mentary flashes of 
meteors, fifty or sev- 
enty miles overhead, 
special spectroscope 
cameras record the 
color bands which in- 
dicate the presence of 
different elements. So 
far the astronomers 
have been successful 
in using this long- 
range method of anal- 
ysis on nine meteors. 
Six of these were 



ELECTRIC BICYCLE HORN 

Bicycle riders can honk right back at 
motorists with the shiny electric horn il- 
lustrated above. It gives a loud warning 
at the touch of a button on the handlebar. 
The horn operates from a standard dry 
cell and one battery is said to be good 
for 25,000 blasts. If desired, the horn may 
be run from the same battery that sup- 
plies current for a headlamp. 




RAILS CARRY TRAINS' PHONE CALLS 

Communication between 
nearby railroad trains, be- 
tween a train and a way 
station, and between the en- 
gine and caboose of a long 
freight train, is made pos- 
sible by a new signal sys- 
tem developed by General 
Electric Company engineers. 
The track rails serve as the 
medium to transmit the sig- 
nals. When the conductor 
of a train, for example, 
speaks into a telephone 
transmitter, his voice is am- 
plified and sent out along 
the rail by an inductor coil 
mounted on the bottom of 
the caboose near the rail, 
although not in contact with 
it. At the receiving end, a 
similar inductor coil picks 
up the waves from the rail 
and makes them audible by 
means of a live-tube receiv- 
ing set and a loudspeaker. 
Although radio apparatus is 
used, the signals arc not 
broadcast but go direct to 
the intended place. 



Spectroscope camera plate on which 
meteor, left, is photographed to find 
the elements of which it is composed 

mostly stone. All contained some iron. 
Four had some calcium, three magnesium, 
four manganese and two aluminum. One 
of the earth's most abundant elements, 
silicon, was rare in the meteors. 





This is the receiving outfit 
for train-to-train communi- 
cation. It consists of a loud- 
speaker, at top, and a five- 
tube receiving set. Left, in- 
ductor coil used in system 



GLOW LAMPS 

ON HIGHWAY 

Bathed in daz- 
zling yellow light, 
a half-mile stretch 
of highway at 
Schenectady, X. 
V., invites motor- 
ists at night to step on the gas and speed 
in safety. The unusual illumination comes 
from heated sodium vapor. Such lamps 
have been put in service abroad, but this 
is their first practical trial in this country. 
The photographs show the Schenectady 
highway and one of the new lamps. Their 
installation in the railway car yards of 
New York City where illumination is 
necessary is now contemplated. 
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fewest 

Household 

Devices 





NO HANDS ON CLOCK 
In the windows of this elec- 
tric clock, appear large fig- 
ures to give the time of day 
in hours and minutes. A 
hidden light illuminates the 
numerals so the time can 
easily be read in the dark 



MOTOR IN MIXER S BASE. Danger 
of oil getting into the food is eliminated 
by placing the motor in the base. A con- 
denser is installed in the base to prevent 
the mixer from causing radio interference 






CABINET FASTENS TO DOOR. This home 
convenience is easily attached to any standard 
door. It opens when one side is pulled out 
and then revolves upon itself so it is out of the 
way when cither closed or open. It adds to 
the available closet room with no inconvenience 



SAVES SOAP 
A rubber suction 
cup holds upright 
the metal feet of 
this soap holder. 
When attached to 
tub or basin, it 
permits the water 
to drip off, thus 
preventing waste 



NEW OPENER 
To remove a jar 
top with this 
metal opener, just 
turn the handle. 
The flanges ad- 
just themselves to 
grip the top. The 
strong leverageen- 
ables one to start 
a refractory top 
with little effort 




GUARDS FOOD FLAVOR 
Odors in the refrigerator are 
controlled by this little de- 
vice. It is hung or stood in 
the ice chest and prevents 
transferof odor between foods 



NO TRAILING LIGHT 
CORDS. With the metal 
material shown at right, un- 
sightly exposed electric wir- 
ing is done away with. All 
extension wires are safely 
and artistically enclosed 
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TOOTHPASTE 
TUBES CLOSED 
The cap, seen at 
left, is designed to 
fit tubes, bottles 
and cans containing 
toothpaste, shaving 
soap and similar 
products. A twist 
opens or closes the 
hole in the cap 
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TURNING A BATH TUB INTO A SHOWER. A new miniature shower is 
attached to the inside rim of the bath tub and connected to the faucet. When 
the water is turned on, the tubing throws a spray over bather's shoulders 



CREAM FLOWS FREE- 
LY. In the bottle, illus- 
trated below, there is a 
v-shaped depression in 
the side, that forms a 
partial obstruction. When 
the bottle is tilted for the 
purpose of pouring off the 
cream, this inner ridge 
holds the milk back and 
the cream will then flow 
freely, unmixed with the 
milk that is beneath it 






DUTCH OVEN FOR EASY COOKING. Food placed 
in this Dutch oven, and the Hd tightly closed, is cooked 
with no loss of its original flavors or juices, it is said 



SHIELDS ELECTRIC FAN 
Danger of injury by the 
whirling blades of an electric 
fan is eliminated by the 
screen of fine mesh that is 
built around the blades of 
the new type of fan illus- 
trated above. A lever at the 
back of the cabinet controls 
a mechanism that causes the 
fan to oscillate if desired 





CHINA DOG FOR ELECTRIC OUTLET 
Three appliances can be attached to the un- 
breakable china dog seen above, thus doing 
away with the double plugs generally used 

BOILS WATER QUICKLY. A hollow 
chamber in the center of the kettle, left, 
has an outlet pipe so the heat can rise and 
be distributed to all sides of the water at 
once, thus heating it with great rapidity 
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Weird Stunts 
with 

lumin 

in the Home 
Laboratory 






MAKING ALUMINUM SHEETS SPARK 
In the jar is a solution of baking soda in which aluminum sheets are 
immersed. When connected to lighting circuit and series-connected 
lamp the current will light the lamp and sparks appear on aluminum 



On a clean sheet of 
glass, a word is 
written with a styp- 
tic pencil. When an 
alum solution is 
poured over the 
glass, crystals form 
rapidly and the in- 
visible writing ap- 
pears as white lines 



OUTWARDLY aluminum is one of 
the least spectacular elements of 
the earth. Vet in the home lab- 
oratory, weird stunts reveal the 
strange properties that make it one of the 
world's most useful metals. 

Although at one time worth its weight 
in silver, chemistry has made aluminum 
one of our commonest metals. According 
to leading scientists, its uses will continue 
to grow. Even now railroads, steamships, 
and airplanes make use of its physical 
qualities for lightness combined with 
strength. 

Most important of its chemical proper- 
ties is its unquenchable thirst for oxygen. 
Pure aluminum left in the air soon be- 
comes coated with an oxide. It is this 
characteristic that makes its impossible 
to obtain the metal in its free state and 
also forms the basis of thermit welding 
(P.S.M., Aug. '33, p. SO) and many other 
modern processes in industry. 

To the home chemist, this fast-forming 
oxide of aluminum offeTS the means of 
performing two novel electrical experi- 
ments. For the first, immerse two sheets 
of aluminum foil in a small jar or beaker 
containing a solution of baking soda (so- 
dium bicarbonate). Connect one sheet 
directly to one side of the house lighting 
circuit and the other sheet through a 
series-connected lamp to the other side. 



Then turn on the current. The series 
lamp will light and a brilliant display of 
sparks will appear on the surface of the 
two aluminum sheets. When viewed in a 
dark room, these sparks will dart and 
flicker like a swarm of bluish-white light- 
ning bugs. 

As the experiment continues, the spark- 
ing will grow less and less until finally 
both aluminum sheets will become incased 
in a ghostly, soft-white glow. Turning off 
the current, will stop the glow but it will 
reappear when the current is again turned 
on. 

Soon, the series-connected lamp, that 
once was brilliantly lighted, will get dim- 
mer and dimmer. Finally it will go out. A 
formation of oxide on the aluminum 
sheets becomes thicker and thicker until 
it forms a non-conducting wall that cuts 
down the current. 

By substituting a strip of carbon or 
lead for one of the aluminum sheets, you 
can transform your novel glow cell into 
a simple liquid rectifier. Connected to an 
alternating current source, the cell will act 
as a one-way street, allowing only direct 
current to pass. 

To test the current flowing through the 
rectifier circuit, you need only cut one of 
the wires and place the bared ends on a 
piece of white paper wetted with a solution 
of salt water to which a few drops of 



phenolphlhalein solution have been added. 
If direct current is (lowing, the paper 
around the negative wire will turn red. On 
the other hand, if the current is alternat- 
ing, the paper around both wires will turn 
red. In preparing this experiment be sure 
the current is shut off when wire is cut. 

While you are at it, you may as well 
make up a batch of this prepared paper 
for future use in your electrical work. 
.Simply place the paper in the salt-water- 
phenolphthalcin solution, allow it to dry. 
and place it in a tightly stoppered bot- 
tle. When you want to make a polarity 
test, tear off a piece of the paper, wet it. 
and bring it in contact with the two 
terminals of the circuit. 

BEFORE breaking up your electrolytic 
*-* rectifier, lift the two electrodes out 
of the solution and study their surfaces. 
The aluminum will be covered with a dull 
white film of oxide. It is this oxide 
that allows the current to pass only in one 
direction. 

Around the home we find aluminum and 
its compounds in many of its varied 
forms. Most common, of course, is as a 
metal in the large assortment of kitchen 
utensils. However, when aluminum is 
combined with potassium, sulphur, and 
oxygen, it becomes potassium aluminum 
sulphate or alum — the main ingredient 
of the styptic pencil you carry in your 
shaving kit. Liquid deodorants for exces- 
sive perspiration also contain aluminum in 
the form of aluminum chloride. Incident- 
ally, a good product of this type can be 
made by dissolving about a tablespoonful 
of the aluminum chloride in half a tum- 
bler of water. 

All solutions containing aluminum can 
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Electrical Experiments You Can Perform 
with This Most Useful Metal — An Easy 
Way to Purify Water Containing Sediment 



% Raymond B. 
Wa/7es 




Aluminum powder and 
suphur mixed and heat- 
ed over your gas burner 
combine to form a plas- 
tic solder or putty. 
Photo above shows ap- 
paratus used in com- 
pounding this putty 



be identified by the jellylike precipitate 
formed when ammonium hydroxide (or- 
dinary household ammonia will do) is 
added. As a test, make up an aluminum 
solution by adding a piece of styptic pen- 
cil or a crystal of alum to a tumbler of 
water. When the ammonia water is added, 
the liquid will cloud up as the thick alu- 
minum hydroxide precipitate is formed. 

Many aluminum compounds will react 
with ordinary water without the addition 
of the ammonium hydroxide to form the 
hydroxide of aluminum. It is this curious 
fact that makes it possible for us to purify 
turbid water simply by adding some com- 
pound of aluminum such as aluminum sul- 
phate or alum. 

This action can be shown in a striking 
way. Select two similar jars or beakers 
and fill one with water. Drop a pinch of 
dirt and some household cleaner into the 
water and pour the resulting liquid back 
and forth from one jar into the other un- 
til the foreign matter becomes well sus- 
pended. Then place an equal amount of 



To test the current in your liquid 
rectifier, cut one of the wires and 
place the bared ends on prepar- 
ed white paper, as seen at left 



the liquid in each jar, stir one with a 
styptic pencil, and set them aside. 

In about eight or ten hours compare the 
two jars. The one treated with the alum 
will be clear while the other still will be 
a cloudy, turbid solution. In settling, the 
jellylike precipitate formed by the addi- 
tion of the alum will have carried all the 
dirt to the bottom of the container. 

In the dye industry, this amorphous hy- 
droxide of aluminum performs another im- 
portant task. Many dyes will not enter 
the texture of some cloths directly. For 
this reason, the material is first soaked in 
baths of aluminum sulphate and ammonia 
water. This causes the aluminum hydrox- 
ide to be precipitated onto the fibers 
where it forms an adhesive for the dye. 
Chemically speaking, the aluminum hy- 
droxide adsorbs the dye and holds it 
"fast." In the industry, substances used 
in this way are called "mordants." and the 
combination of the color and the alumi- 
num hydroxide are referred to as "lakes." 

Besides its many other uses in the home 
laboratory, ordinary 



Simple Flask Suppoi't 



NUT AND 

BOLT 
(BIVET ttOLTS 
AFTER TIGHTENING) 



YOU can 
make a 
beaker sup- 
port, for use 
with your 
burner, from 
four angle 
brackets, a 
towel-rod fix- 
ture, some 
bolts, and two 
wing nuts. As- 
semble the brackets to 
form a square and at- 
tach the towel-rod fix- 
ture and two wing nuts 
to form a clamp. Slipped 
over an iron rod set in 
a wooden base, the sup- 
port can be adjusted. 



ONE NUT IN 
HEQE ON BOLT 




alum serves as a 
particularly good 
substance for use in 
the study of crystals. 
Make a strong solu- 
tion of alum in hot 
water and filter it. 
Then suspend a 
short length of 
string into a beaker 
of the hot liquid. As 
the solution cools, 
beautiful jewel-like 
crystals will form on 
the string. After sev- 
eral days it will re- 
semble a necklace of 
clustered stones. 

By using an ordi- 
nary styptic pencil, 
the amateur chemist 
can make use of the 
crystals of alum to 
perform a mystify- 
ing experiment in 




To demonstrate the purifying quality of 
aluminum compounds, fill two jars with tur- 
bid water. Stir one with a styptic pencil and 
let them stand for about eight hours. You will 
find the one stirred is clear, the other muddy 

magic writing. Words or sentences can be 
made to appear on a perfectly clean sheet 
of glass merely by pouring a solution 
(cold) of alum in water over its surface. 

The sheet of glass is first prepared by 
writing some simple word on its surface 
with the tip of a styptic pencil. The writ- 
ing can be so light that it will be invisible 
to the casual observer. However, when 
the microscopic particles of alum left by 
the pencil come in contact with the alum 
solution, they serve as a starting point 
for a rapid crystal growth. Picking up 
alum from the solution, these tiny crystals 
grow until the writing appears as a broad 
white line. 

ALUMINUM powder such as is used in 
"aluminum" paints, fireworks, and 
flashlight powders is often put to another 
practical use that will prove a timesaver 
for the home experimenter. Combined 
with an adhesive mixture of the type ob- 
tained when celluloid is dissolved in ace- 
tone or amyl acetate, a so-called plastic 
solder is formed. 

You can make another type of alu- 
minum cement by heating the aluminum 
powder with sulphur. Mix one part by 
volume of the aluminum powder with 
three parts of flowers of sulphur or rolled 
sulphur (brimstone) and heat the mixture 
in an iron container. For small quantities 
around the home workshop, you can place 
the mixture in the top of a sleeve-top can 
and heat it over the laboratory gas burner. 
Be careful not to overheat it, however. 
If it should burst into flame, extinguish 
it quickly by smothering it with a sheet 
of tin. 

Stir the mixture thoroughly during the 
heating. When it has become molten, 
pour it into a simple rectangular mold 
made by bending a narrow strip of sheet 
metal. To use the "solder" you have made, 
heat the stick with a match and allow the 
molten drop to fall into the hole or crack 
to be puttied. Bear in mind, however, that 
a metallic putty of this type cannot be 
used in all cases where soft solder is 
recommended. : . 
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Diagram shows how the magic felt hat is made 





FATHER OF 

HIS COUNTRY 
To appear as George 
Washington, bring the 
edges of the felt ring 
together, as shown in 
the drawing above, and fas- 
ten them with clips. The 
hat is placed on the head as indicated in 
photo above and features properly adjusted 




SALVATION ARMY LASS 
For this feature of your enter- 
tainment, fold the felt as sug- 
gested in the drawing. When it 
is placed on your head you get 
the bonnet effect seen in picture. 
Arrange it before a mirror 



Hat 



IMPERSONATING different char- 
acters by appearing in a succes- 
sion of hats is a trick well-known 
to the stage comedian and one that 
you can easily perform in your home 
with the aid of the simple ring of felt 
shown here. By folding and twisting 
it, the wearer transforms himself suc- 
cessively into a general, a president, 
a clown, and as many other person- 
ages as ingenuity may suggest. Make 
the ring of heavy hat felt if procur- 
able; otherwise, have two thicknesses 
of the lighter grade, that every dry- 
goods store sells, stitched together on 
a sewing machine. A mirror behind a 
screen will help you to adjust your 
hat carefully but speedily for each 
impersonation. To aid in learning the 
shapes, the indicated letters may be 
chalked on the ring. At the end of 
entertainment, pull the ring down 
around your neck and say, '"Myself." 




When you want to appear as 
the Emperor himself, draw the 
edges of the felt through the 
hole, pull the ends tight, and fasten them 
with clips. The hat is then put on the head 
crosswise as shown and the coat collar 
turned up in the appropriate military form 



HOW YOU 
CAN LOOK 
LIKE A 
CLOWN 




HAT FOR FRENCH PRIEST 

The characteristic hat 
of a French priest is 
made by rolling the 
felt and drawing the 
edges through the 
hole. A white tie 
adds to the illusion 



Diagram above shows how to fold the felt into 
a typical clown's hat. The point is fastened 
with a clip. A paper collar adds to the effect 
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^Adding Earphones 




LOUDSPEAKER 
VOICE COIL 



OUTPUT 
TRANSFORMER 




TO YOUR 

RADIO 



These picture dia- 
grams show two 
ways in which 
phones can be fitted 
to your radio set 
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2 MFD - 
CONDENSERS 
(400 V.) 



PLATE PRONGS 
OF OUTPUT 
TUBE5 



IOOO-OHM 

VOLUME 
CONTROL WITH 
SWITCH 



TO EARPHONES 



Voice coil connections to the 
loudspeaker arc being found, 
left. After this is done it is 
simple to wire in earphones 




JOHN CARR Describes Three Simple Ways of Cutting Out the 
Loudspeaker of Your Set So You Can Have Silent Reception 



TO THE casual listener as well as 
the distance fan, earphones are 
a convenient accessory. Weak sig- 
nals can be made audible and late 
programs enjoyed without the vibrating 
boom of a loudspeaker to annoy the neigh- 
bors who may wish to sleep. 

Although few commercial receivers are 
wired with a headphone outlet, it is a 
simple matter to supply one. How it is 
done, of course, will depend on the ar- 
rangement of the receiver circuit. 

If your radio is of the early type hav- 
ing its output transformer built into the 
chassis, a careful search will reveal two 
binding posts marked ''loudspeaker" or 
'"loudspeaker voice coil.'' By tracing the 
two wires connected to these terminals, 
you will find that they lead to the base 
of the speaker cone. To use earphones with 
such a circuit, merely disconnect the two 
speaker wires and substitute the tipped head- 
phone leads. To return to loudspeaker re- 
ception simply replace the original wires. 

To make the job permanent, wire a jack 
into the circuit to make the substitute 
connections. To use the earphones insert 
the plug. The loudspeaker will be cut out 
of the circuit automatically and the con- 
nections from the headphones substituted. 
The jack can be placed either on the re- 
ceiver panel or at some 

convenient point at the 
rear of the cabinet. 

If you own a more mod- 
ern receiver, you may find 
that the output transform- 
er is mounted on one of 
the strap supports that 
hold the loudspeaker. If 

this is the Case, the COn- Diagram shows 
neCtions to the voice Coil can be wired f 




leads must be made direct. 
There are no easily found ter- 
minals to allow a direct sub- 
stitute connection. 

First, locate the two voice- 
coil wires. These generally can 
be traced by the fact that they 
are smaller and more flexible 
than the field wires and lead 
directly to the "spider" at the 
base of the loudspeaker cone. 
Compare your speaker with the 
one shown in the photograph 
and you will have little diffi- 
culty deciding which wires con- 
nect to the voice coil. 

When you have located 
the right wires, cut them, and 
wire in a jack as shown. This 
will give you the arrangement described 
above. Be sure, however, to connect in 
the jack in such a way that the speaker 
voice-coil circuit is broken when the jack 
plug is inserted and the earphones leads 
substituted. 

TT IS in mantel and midget receivers 
that the amateur may have some diffi- 
culty locating the voice-coil wires. For 
this reason, this particular system is not 
recommended when the receiver parts are 
crammed into a small 
space. However, by locat- 
ing the output tubes (or 
tube) you can connect a 
simple earphone circuit di- 
rectly to the plate prongs 
(or prong) without touch- 
ing the voice-coil leads. Of 
course, some means must 

how earphones be supplied to Cut down 

or deaf person the signal strength for the 




Voice coil wires on a dynamic loudspeaker arc 
shown in this photo. They are readily identified 
by the fact that they lead to base of speaker cone 



earphones and cut out the loudspeaker. 

An arrangement of this type is shown 
in the drawings. In it a 500 or 1,000 ohm 
volume control and combination switch is 
used to cut down the output strength 
and two 2 mfd. condensers are inserted to 
protect the delicate earphone coils. 

If the receiver has two output tubes, 
the circuit is connected to the plate prongs 
of the two tubes. On the other hand, if 
the set terminates in a single tube, one 
lead is looped around the plate prong of 
that tube and the other is grounded. 

To use the earphones, simply turn the 
volume control. This will close the switch, 
reduce the volume to a satisfactory level, 
and cut out the loudspeaker. 

By using the connection shown at the 
left, a deaf person can obtain intense 
earphone volume without interfering with 
the loudspeaker reception. A 50,000 ohm 
potentiometer, connected across the car- 
phone leads, will afford volume control. 
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Novel Meters Iridic 
Point at Which Re 

WITH the increasing popularity 
of automatic volume control, 
novel meters and flashing lights 
have made their appearance on 
the panels of many modern radio receiv- 
ers. Known as "visual tuners.'' these re- 
cent arrivals bar distortion by allowing 
you to tune by sight rather than sound. 

Where accuracy is concerned, ears are 
a poor match for eyes. Few people can 
judge the trueness of a note or the nat- 
uralness of a voice. Yet by means of a 
simple visible indicator, anyone can ad- 
just the dial of a radio set as accurately 

as a musical expert. 

At present, visual tuning arrangements 
fall into three general classes — meters, 
neon glow tubes, and shadow-lights. While 
differing from each other in physical ap- 
pearance, their application to a receiver 
circuit is more or less the same. In each 
case, the device is connected to give an 
indirect measurement of the strength of 
the incoming signal, indicating silently the 
setting of the dial that brings the signal in 
with the clearest and greatest volume for 
maximum resonance. 

In reality, the visual tuning meter is 
merely a high-grade milliammeter of the 
high-resistance type placed in the circuit 
in such a way that it measures some cur- 
rent that varies according to the signal 
strength. A variety of meters for various 
ranges are available. Generally, they are 
designed to be mounted on the front panel 
of the receiver above or below the regular 
tuning dial. 

Since the plate current of an amplifier 
tube changes with the strength of the sig- 
nal being received, the plate circuit of the 
radio frequency or intermediate frequency 
tubes obviously is one place where the 
meter can be connected. Generally, this 
is what is done. The meter being inserted 
either in the common positive plate lead 



or used in connection 
with a tuning light for an 
automatic volume control re- 
ceiver, is here being placed 
in position in completed set 



ate Accurately the 
ception Is Clearest 

of the A. Y. C. (automatic volume con- 
trol) operated tubes or in the single plate 
lead of the first A. V. C. radio frequency 
tube. 

In cither position, the meter will give 
a direct measurement of the current flow- 
ing and furnish, by the swing of its 
needle, an accurate indication of the sig- 
nal strength. 

Of course, the range of the meter used 
will depend on the number of tubes sup- 
plied by the lead and the current passing 
through them. The amateur radio builder 




installing a tuning meter according to 
either of the two systems outlined in the 
drawings, can use a 0 to 5 mil. meter and. 
by placing a shunt across its terminals, 
adjust the exact range to suit conditions. 
\ wide variety of meters is available in 
ihree or four different ranges. The meters, 
together with decorative escutcheon plates 
to be used when the device is installed on 
the front panel of a receiver, can be ob- 
tained from any of the larger radio parts 
supplv houses for little more than a dol- 
lar. 

Unfortunately, when equipping an as- 
sembled A. Y. C. receiver with a tuning 
meter, it is sometimes difficult, because of 
the maze of wires under the chassis, to 
locate the plate circuit. When this is the 
case, another method can be followed. As 
shown in the drawings, the meter can be 
placed in the easily located cathode lead 
of the first A. V. C. radio frequency tube. 
By following the lead from the terminal 
of the socket, it is a simple matter to 
trace the wire back into the circuit. 

A particularly good form of visual tun- 
ing arrangement is known as the neon 
glow tuning light. This is a long, slender 
tube containing three wire electrodes and 
tilled with neon gas. Mounted behind a 
narrow vertical slit in the receiver's panel, 
it is connected into the circuit in such n 
way that a pinkish column of glowing 
neon gas rises and falls in the tube like 
the liquid in a thermometer, according to 
the strength of the signal. To tunc a re- 
ceiver fitted with this type of indicator, 
it is necessary only to tune the dial for 
the point that mounts the red ribbon of 
neon to its highest level. Responding to 
all incoming signals, the red column will 
dance up and down as each station is 
dialed. 

The tube and the method of connecting 
it into an A. V. C. circuit are shown in 
the photos and drawings. Like the tuning 
meter, it responds indirectly to the signal 
strength. However, where the meter de- 
pends on the current in the plate circuit 
for its operation, the tuning light depends 
on the voltage. 

When installing a neon tuning light in 
an A. V. C. receiver, the first job is to 
locate the common li lead to the plate 
circuits of the tubes controlled bv A. Y. C. 



PUTTING 
SHADOW-LIGHT 
IN SET 



Diagrams above 
show construction 
of the new shadow- 
tight tuning device. 
At the right, photo 
of the shadow-light 
tuning indicator. It 
is mounted in a 
horizontal position 
behind a small hole 
cut in the cabinet 
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Now Tuned by Sight • 



This lead will be the one supplying 
the highest voltage to the radio fre- 
quency tubes. Cut this wire and in- 
sert a high-grade resistance (A) hav- 
ing a value equal in ohms to 18.000 
divided by the number of tubes sup- 
plied by the lead. 

Connect the anode of the tuning 
light to this B lead on the tube or 
circuit side of the resistance (A) and 
the cathode to the movable arm of a 
bleeder resistance used in the power 
supply. The tickler, or third lead 
from the tube, should be wired 
through a 250,000 ohm resistor to the 
negative side of the power supply. 

As the signal is tuned in. the A. V. 
C. tube will cause the voltage across the 
resistance (A) to drop as the signal 
strength increases. This will boost the 
voltage across the anode and cathode of 
the tuning light and the pink glow in the 
tube will mount steadily, reaching its 
greatest height when the signal is strongest. 

FIRST CONTROLLED TUBE. 




This auxiliary cabinet is used for the tuning 
light when it can't be mounted in cabinet 

The shadow-light forms the third type 
of visual tuner in our general classification. 
This is a tuning meter in which a changing 




shadow band takes the place of the 
moving needle. Mounted behind the 
front panel, its only visible part is a 
narrow strip or screen. 

When the set is not tuned to a 
particular station, a broad black 
shadow is spread across the 
screen. But as the station is 
tuned closer the shadow band 
shrinks, the sharpest tuning 
being indicated when the shad- 
ow is narrowest. 

Physically, the shadow-light 
consists of a horizontal perma- 
nent magnet surrounding a 
small iron vane and an alumi- 
num shutter. In its no-signal 
position, this shutter cuts off entirely the 
light from a small lamp placed behind it. 

Like the meter, the shadow-light is con- 
nected into the plate circuit. According to 
the current, the vane turns more and more 
and cuts off less and less of the light as the 
tuning becomes sharper. 

TO.PLATE CIRCUITS OF CONTROLLED TUBES, /""\ 
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Diagram above shows how neon tuning light is 
connected and diagram, left, indicate manner 
of connecting tuning meter into the receiver 



Lye Puts Satiny Finish on Aluminum Panels 



BY IMMERSING them in a bath 
of lye, the amateur set builder 
can give his panels and other 
aluminum parts a satiny, professional- 
looking finish. 

Unlike the emery method of fin- 
ishing, the lye bath does away with 
tiresome rubbing and messy, oily 
rags. Merely make up a solution in 
the proportion of one full can of 




household lye to one gallon of water and 
submerge the panel in the liquid. A ten- 
cent metal baking tin will serve as the 
container providing the panel is not too 
large to put inside it. 

Of course, all tool work and drilling 
should be done before the final finish is 
applied. Then wash the panel thoroughly 
and place it back side down in the lye 
solution. To keep the metal free of the 
pan on all sides, rest it on 
four supports. In the set-up 
shown in the photograph, 
four small pointed rocks 
were used for this purpose. 

The process is not par- 
ticularly critical. In finish- 
ing the panel for the all-wave 
portable receiver described 
recently (P.S.M., Aug. '33, 
p.50), I found that a smooth, 
silvery-white finish was ob- 
tained when the aluminum 
was soaked for from ten 
minutes to a half hour. Of 
course, for larger panels a 
longer period will no doubt 
be required. If the panel is 




After the aluminum panel has been dip- 
ped in lye water, it will look like this 

left in the solution for two or three 
hours a black finish will be obtained. 

Before you actually finish a panel 
by this method experiment with a 
few aluminum scraps, leaving them 
in the solution for various lengths of 
time so you can actually see the 
grades of finish that it is possible to 
obtain.— W.H.W. 
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New Gears Shift Themselves 



GUS tells How Automatic 
Systems Take All the Hard Work Out 
of Driving and Make It Safer 



GUS WILSON chuckled 
. to himself as he 
climbed the steps to 
Jack Sheridan's di- 
minutive front porch. 

Frenzied early morning 
calls from Sheridan were a 
standing joke at the Model 
Garage and Gus wondered 
what it would be this time. 
'Probably an empty gas 
tank, a loose wire, or some- 
thing else a baby could fix," 
he thought as he reached for 
the doorbell button. 

But Gus never rang the 
bell. An ear-splitting 
crash of gears, punc- 
tuated with sputtered 
oaths, told him that 
Sheridan was airing 
his temper in the small 
garage adjoining the 
house. 

Through a blue haze 
of smoke, the gray- 
haired mechanic could 
see Sheridan's car. 
The engine racing, it 
coughed and sneezed 
each time the gears 
clashed and groaned. 

"Hey! What are 
you trying to do. 
wreck that chariot?'' 
Gus shouted over the 
din. "Sounds like 
you're mixing up a 
load of concrete." 

'"I can't get the 
blamed car in gear," J 
grumbled Sheridan as 
he tugged at the gear- 
shift lever. "The harder I pull, 
the louder it howls." 

Gus motioned to Sheridan to slide over 
and climbed into the driver's seat beside 
him. With the motor shut off, Gus ma- 
neuvered the shift lever. "Shifts O. K. 
when the motor's not running," he said 
as he pushed in the clutch pedal, slipped 
the gears into low, and started the motor. 

"There it's in first with the engine run- 
ning. Now let's see what happens when I 
let out the clutch." 

The car moved forward as the clutch 
grabbed but when he tried to shift to 
second it was like pouring a load of 
pebbles into a coffee grinder. He slow 
shifted, he shifted fast, and he tried double 
clutching. Nothing seemed to make any 
difference. Finally, with a significant 
"grunt" he shut off the motor. 

"Acts like the clutch bearing is either 
badly worn or broken." the veteran mc- 




\ 



"Acts like the clutch bearing is badly worn or broken,'* Gus 
reported. Driving at a snail's pace, in low gear, he managed to 
coax the ailing car a few short blocks to the Model Garage for a 
more thorough inspection of the parts that seemed out of order 



chanic reported after a hurried look under 
the car. "I don't know for sure but I'll 
take it back to the shop and give it the 
once over." 

Driving at a snail's pace, in low gear, 
Gus managed to coax the ailing car the 
few short blocks to the Model Garage. 

Sheridan grinned happily as the car 
coasted to a stop in front of the garage 
driveway. "All the racket I've been mak- 
ing shifting gears hasn't been my fault 
after all," he said. 

"Not all of it," Gus agreed. "When a 
bearing starts to wear, the clutch drags and 
the gears in the transmission never stop 
turning. To force them in gear, is like try- 
ing to jump on an express train from the 
platform of a local station. You can't do 
it gracefully." 

"I've never been one for a lot of fancy 
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business on a car but it 
certainly would help if 
they'd do something to 
make gear shifting easier," 
said Sheridan. 

"How about an auto- 
matic clutch?" 

"That's something like 
free wheeling, isn't it?" 
Sheridan asked as he found 
a comfortable position on 
the running board. 

"Yes and no," replied 
Gus. "But one thing it 
does do is eliminate a lot 
of the tiresome movements 
in gear shifting. All you do 
is lift your foot off 
the accelerator and 
move the shift lever. 
The automatic clutch 
does the rest." 

"Sounds good, but 
I bet it adds a lot of 
complicated parts that 
are always getting out 
of order," put in 
Sheridan. 

"Nope, you're 
wrong there. It's fair- 
ly simple," Gus told 
him as he opened the 
car door and pointed 
down at the lloor 
K boards. "All it 
. x amounts to is a fat 
Ni/ cylinder and a piston 
mounted under the 
floor boards. The out- 
er end of the piston 
is attached to the 
clutch pedal and a pipe line 
leading from the intake mani- 
fold of the engine enters the 
other end of the cylinder 
through a valve connected to the acceler- 
ator pedal. 

"When the gas pedal is released all the 
way, the valve is open, but as soon as any 
pressure is applied it closes. Naturally, 
when you take your foot off the gas, the 
intake manifold sets up a vacuum in the 
cylinder and the piston is drawn in. That 
pulls the clutch pedal down. When you 
step on the gas, the valve closes, shuts off 
the vacuum, and the piston and clutch re- 
turn to their original positions. 

"Simple enough," Sheridan agreed. "But 
how do you use it to shift gears?" 

"It's just as natural as steering," Gus 
assured him. "To work the clutch you lift 
your foot off the gas, shift, and then step 
on the gas again. You see, it works right in 
with the usual way of gear shifting. The 
motor slows ( Continued on page 89) 
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Roys Qan Have a Qarnival 
of Yun with This dimply Ruilt 

High Striker 



By 
George 
S. 

Greene 




How the upper ends of 
the two slanting sup- 
ports are fastened to 
the upright with bent 
angle irons and a bolt 



Hit it hard enough and 
the gong rings. The 
photo shows how the 
high striker is set up, 
and the drawing makes 
clear the construction 





The machine is regu- 
§^||' lated by adjusting the 
tension of the wire by 
means of a long screw 
eye with a wing nut 



THIS diminutive ''high striker,'' to 
call it by the correct carnival name, 
will compete with baseball in in- 
terest when boys gather on the sand 
lot or in the back yard. It requires but little 
ground space and is just the thing, along with 
homemade "rides" and chutes, for staging a 
successful children's carnival. 

In all but size the striker follows the con- 
struction of professional carnival and fair 
models. The similarity can be further car- 
ried out by offering big, long chocolate cigars 
for ringing the bell, if prizes of any kind are 
considered necessary. 

A pine board J4 by in. by 10 ft. is 
ripped down to a width of 5yi in., and the 
narrow piece cut away is then screwed on to 
stiffen the back as shown in the small draw- 
ing at the left. After a coat of shellac has 
been applied, the score numbers are lettered 
on the board a foot apart, and the whole is 
then varnished. 

A length of strong, polished brass wire is 
used for the track on which the counter trav- 
els. The wire is supported at either end with 
small corner braces, the tension being ad- 
justable at the bottom by means of a 
threaded screw eye and nut as illustrated in 
the circle. 

The counter is a wooden spool having a 
hole slightly larger than the diameter of wire 
used. At the top a metal gong is fixed by 
means of a long threaded bolt, which can be 
seen at the top of the large drawing at the 
left of this page. 

Any long-handled wood mallet may be used. 
One may be made by boring or sawing a 
hole in three 1 in. thick blocks of wood and 
gluing them on the end of a heavy pole. The 
base of the striking board, shown in the large 
drawing, is of heavy construction, 12 in. wide 
and iy* ft. long. The striking arm, a strong, 
narrow board, is supported off center by two 
blocks screwed to the base. Cover the strik- 
ing end of the arm with a piece of inner tub- 
ing, and place a small covered block imme- 
diately underneath so that the arm will have 
an inch of free play. Notches are cut in the 
other end of (Continued on page 78) 
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Tools and M/aterials I \Jse 



WHEN 1 was a youngster on 
clipper ships, I made sev- 
eral models of the vessels 
on which I sailed. For ma- 
terial I had only what I could find 
aboard — a piece of deck plank for 
wood, unlaid seizing wire, needles, 
pins and sewing thread from my 
ditty-box, and the like. 

For tools I believe I persuaded 
"chips" to lend me an old saw and 
plane and, of course. I had my 
sheath knife and pocketknite. In ad- 
dition, I made chisels from old tiles 
;ind three-cornered sail needles, and 
boring tools from hot wires, sharp- 
ened nails, and sewing needles. 

When, many years afterward. I 
made my first model 
in New York for my 
own amusement, I 
reverted to practi- 
cally the same tools, 
but soon found that 
I was wasting much 
effort, that a few 
tools would save 
time, and that with 
them I could do bet- 
ter work. Since then 
1 have added quite 
a number of hand 
tools and some mo- 
torized tools, be- 
cause working time 
is vitally important 
to me. 

Some model mak- 
ers seem to have 
every known tool; 
this is nice but not 
at all necessary. In 
fact, some of them 
seem to spend more 
time in selecting and 
finding the tool they 
want than in doing 
the job, and they 
need a boy to clear 
up after them. 

At the other ex- 
treme is the man 
who prides himself 

that "it was all done with a jackknife." 
This, of course, is just plain foolishness. 
The best work cannot be done with a 
knife only, and it is a waste of time and 
effort to try to build things without at 
least a few tools. 

I propose, therefore, to list those tools 
I consider essential to good ship model 
making and then name other tools that I 
find valuable aids. It must, naturally, be 
remembered that every woodworker has 
his own preferences. 

Now, suppose my workshop was burnt 
out and that, with no insurance, I had 
but a. lew dollars to spend. 1 would get 
the following, of the best quality: 



It is on this 
bench that Cap- 
tain McCann 
builds his beau- 
tiful ship models 
for Popular 
Science Monthly 



About half of 
his ship model 
making tools arc 
shown below. A 
large assortment 
is not needed, 
but the tools 
should be of ex- 
cellent quality 





Pocketknifc, two or three blades, one 
ground to a slim point. 

Panel saw, say 20 in., about 0 teeth to 
the inch. 

Block plane, small, say 3J/ in. with 1- 
in. blade. 

Fret saw, 12-in. bow, and blades. 
Jewelers hack saw. 

Spokeshave, square-faced, wooden, with 
1 Vj-in. blade. 

Rasp, S-in. half-round cabinet, second 
cut. 

Mill file, 6-in., second cut. 
Needle or diesinker's files: three-square, 
round, and knife. 
Bit brace 



Wood-boring brace bits. }s, 3/16, 
1 4, and in. in diameter with 1 
wood reamer 4 in. long, tapering 
from yft to Yi in. 

Twist drills, assorted, Nos. SO 
to 42 (or 1/64 to 3/32 in.) 

Fin vise to hold same, capacity, 
say, from 0 to .040 in. 
Hammer, 3-oz. riveting. No. 0. 
Three pairs of 5-in. pliers: flat- 
nose, round-nose, and diagonal cut- 
ting. 

Nail set. 1/32-in. point. 
Try-square, Q-in. 
Boxwood rule, 2 ft. long, four- 
fold, boxwood. 

Straightedge, 3-ft., brass or steel. 
Some assorted small size C-clamps 
and spring clothespins with jaws cut 
down as shown in the drawings on 
the opposite page. 
Tweezers. 
Embroidery scissors. 
Oilstone, 5-in. combination, fine 
and coarse. 
Can of high-grade light machine oil. 
Soldering iron, solder, and flux. 
To make my stock of tools more com- 
plete, I should add the following useful, 
but not essential, tools: 

Carpenter's 16-oz. claw hammer. 
Crosscut saw, say 22-in., 9-point. 
Ripsaw, say 22-in., 7-point. 
Back saw, 8-in. 

Screw drivers: one small, with J s-in. 
edge, and one from 8 to 10 in. long. 

Gouges: one jx-in.. straight shank, half- 
round; one jHj-in. nearly flat gouge, and 
one Mi-in. V-tool (or a small set of wood- 
carving tools). 

Spokeshave, wooden. 5-in., with 2-in. 
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The remainder of Captain McCann's hand 
tools. In the column at the right are some 
sketches to illustrate points mentioned in 
the text but not clearly shown in the photos 

radius, as shown in one of the sketches. 

Inside and outside calipers (inexpen- 
sive, spring type). 

Vises: woodworker's bench vise and a 
parallel machinist's vise with clamp base. 

Electric soldering iron. 

Cabinet scraper, or hook scraper. 

Bench tool grinder. 

Pliers, 6J/-in., flat-nosed, side-cutting. 

Wood or iron jack plane, 14-in., with 
2-in. cutter. 

Smooth plane, 7-in., with 1% in. cutter. 

Two adjustable hand screws, with, say. 
6-in. jaw opening. 

Carpenter's chisels, Yi, ]4, and s 
in. wide, beveled, either tanged or socket. 

Side rabbet plane, 4-in. right-hand. 

Hand drill, say 10-in. with chuck capa- 
city from 0 to 34 in. 

Tin snips with 3j4-in. or longer cut- 
ting edges. 

Wood marking gage. 

A larger assortment of twist drills, two 
more pin vises, additional tweezers, and 
the like. 

A 3/32- or even 1/16-in. chisel is handy. 
If you know a dentist, he will probably 
give you some worn ones that you can 
grind to suit. One chisel I use a lot is 
made from a ground No. 14 sail needle. 
Sewing needles can be had in many sizes, 
and if these are broken where they swell 
at the eye and are sharpened on the oil- 
stone, they take the place, for most pur- 
poses, of small twist drills and are much 
cheaper. The pin vises will hold them. I 
use several pin vises to save shifting the 
drills, and they are slightly different in 
appearance so that I can distinguish them 
readily. A small crochet hook, with the 
hook ground off, makes a handy awl. 

A small broach or two (a jeweler's 



ROUND- NOSED PLIERS 
SIDE-CUTTING FLAT-NOSED 




TWIST DRILL SEWINGS-NEEDLE DRILL 
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By ("apt. K. Armitage McCann 



Designer of many Popular Science 
Monthly models and founder of 
the Ship Model Maker's Cluh 



English broach or reamer) is handy when 
you do not have exactly the right sized 
drill, say one No. 60 or both a 70 and 
a 50. 

When rigging, I use a crochet hook a 
lot and also a belaying tool made from 
a bent nut pick as shown. The end of the 
latter is ground to a blunt chisel edge and 
has a nick filed in the middle. 

With regard to other standard material, 
you will, of course, need fine and coarse 
sandpaper, say an assortment from No. 
2 0 to No. 1 yi, and a sanding block faced 
with cork or other soft material. I find 
casein glue the best for large work, and 
for small work a tube of cellulose cement. 
Liquid fish glue is handy and will be sat- 
isfactory if, later, the joint is sealed with 
paint. One has always to remember in 
building a model that, bar accidents, it 
is to last forever. 

Some y 2 -in. bank pins (called "Wis") 
arc almost essential; they can be bought 
at a large stationery store. A collection of 
small, thin brads is useful. Some glass- 
headed steel pins are also handy. 

The ideal workshop has plenty of room 
with a good bench, racks for tools, and 
nests of drawers for small tools and parts, 
hut good models have been made on a 
kitchen table supplemented by a tool 
box, or perhaps just a drawer and some 
little boxes for small parts. 

The material from which models arc 
made is most varied — a bit of this and 
a scrap of that. With the models described 
in this magazine, the most suitable mate- 
rials have been listed in each case. With- 
out this guide, one must judge by what 
the particular item is to look like and 
what one can best make it of. also tak- 
ing into consideration what one has on 
hand or can easily get. 

Such models as the pirate galley or the 
Viking ship can be made almost entirely 
from scraps, but a ship like the clipper 
Sovereign of the Seas requires a much 
more careful selection of wood, cord, 
chain, wire, and the like. 

I find that clear white pine is the best 
for hulls, but knotty pine can be used if 
only clear sections of the boards are se- 
lected. All kinds of woods are best bought 
from the firms that specialize on wood for 
craftworkers because it is well seasoned 
and exact in respect to thickness. If wood 
from the lumberyard is bought, get the 
yard foreman to give you pieces from the 
bottom of the pile, as they are likely to 
be better seasoned, or buy wood as long 
as possible before you need it. If a model 
is hollowed and well glued, it is not likely 
to warp. 

Clear white pine thicker than % in. 
is sometimes hard to obtain, but pattern- 
maker's sugar pine is usually available in 
greater thick- ( Continued on page 7S ) 
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FROM COAT HANGERS 




'singer 



A UNIQUE, light, and handy 
stool can be made from or- 
dinary wooden coat hangers. 
As its weight is only a little more 
than a pound, it makes an ideal play- 
room or nursery stool for a child. 

The only materials needed are: 
Twenty coat hangers, some plastic 
wood putty, a 2-ft. length of brass 
rod 3/16 in. in diameter with nuts 
and washers, and two contrasting 
colors of enamel or lacquer (such as 
light oak and dark mahogany). 

Select the coat hangers for quality 
of wood and symmetry. Remove the 
hooks and fill the holes with the 



How the parts are assembled. 



weight 



ideal 



Because of its 
children's use 



WIDTH OF HANGERS 
USED- 




The top consists of six parts like A. two like B. and 
two plain coat hangers. Legs D are made up of parts C 



may be made into a footstool 

composition wood. From two of these 
cut twenty-eight 1-in. pieces and sand- 
paper them. Glue these in place on eight 
of the hangers as shown in the drawings 
at A and B. Cut four hangers as shown 
at C and glue these onto four others 
to form the legs. Cross and glue 
these together in pairs to form the 
double legs D. Then drill all the holes. 

Now enamel four of the type A 
staves with the lighter of the two 
colors, and the legs and remaining 
staves with the darker color. Place 
all parts next to each other as in 
the finished stool, and measure the 
width. Cut two lengths of brass rod 
in. longer than this measurement, 
and thread the ends. 

Assemble all parts, slide the brass 
rods through the holes, place washers 
on the ends, and tighten up with 
small nuts. Mold the plastic wood 
composition into neat hemispheres 
about the projecting ends of the 
rods and color them dark. 



Clear- View Case for Small Ship Models Has Slanting Sides 



Small, delicate ship models such as 
the ocean liner Manhattan (P.S.M., Feb. 
'33, p. 63) and the U.S. cruiser Indian- 
apolis (P.S.M., Aug. '33, p. 37) should 
have a case to protect them from dust 
and handling. Such a case can be made 
in a few hours at a cost of less than a 
dollar if the unusual clear-view design 
shown in the accompanying illustrations 
is followed. 

The bottom and ends of the case are 
made of wood. The dimensions, of course, 
will depend upon the size of the model, 
but the drawings indicate the approxi- 
mate proportions of length, height, and 
width for almost any liner model. The 
panes of glass may be mounted by one 
of two methods. If power tools are avail- 
able, grooves can be cut in the ends and 
bottom to receive the edges of the glass 

as shown at A. When the work must be 

done by hand, the glass may be held by 
half-round or other suitable molding. For 
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the ends, cut the molding in half length- 
wise; but for holding the glass at the 
base, cut it on a slant as shown at B. 

The model should be mounted on 
dowels or small turnings set in the base 
before the glass sides are put on. The 
trough formed by the upper edges of the 
two glass sides may be filled with wax or 
with a plastic wood composition. The 
addition of four square wooden feet will 
add to the looks of the case. A coat or 
two of varnish or varnish stain finishes the 
job. — \V. Trvett Rovse. 




section A-A 



Drawings showing the construction, and a 
photo of the case with the Manhattan model 
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Comical Animals Shaped from Blocks with Jig Saw Alone 





''What is this jig-saw machine good for 
besides cutting little curlicues all over 
pretty pictures?" I asked myself, and then 
the idea struck me that everybody likes 
dogs, especially funny dogs or dogs doing 
funny things. 

I grabbed a pencil, made a sketch, stuck 
it on a piece of wood, and sawed out a 
head, tail, two pairs of legs, and a body, 
and glued them all together. Not so good. 
It looked like almost anything except a 
dog. I decided it would look better made 
out of one piece of wood, so I made a new 
pattern and drew it on a block of yellow 




poplar. In a few minutes I had a dog 
that looked almost as if he might wag his 
tail and bark. Spurred on by this first 
success, I made more patterns and more 
dogs. 

By this time I had established a routine 
about as follows: I sketch a pattern on 
stiff paper, cut it out, draw around it on 
the wood, and saw it out. Now comes the 
real test of one's sawing ability. I stand 
the animal on end and saw out the wood 
between the legs. Xext I tilt the legs up 
and take a slice off of each side of the 
nose, and also separate the ears by sawing 



out between them. The tail is as thick as 
the body, so I saw a piece off of each side 
of it. By tilting the body sideways, I 
round off the corners. Sometimes it is 
necessary to make two cuts at different 
angles to get the right curve. I then cut 
a chip out of each side of the body to 
make the hollow flank, and cut in on each 
side of the neck to make it smaller than 
ihe head, afterwards rounding it up. I 
finish the job by taking light cuts off of 
all square corners. With a high-speed saw 
there will be no need of sanding after the 
sawing is done. 

From single animals, I began combining 
groups with appropriate settings and mak- 
ing cats, rabbits, and other small animals 
to use with the dogs. Two typical scenic 
combinations are shown above. Jig-saw 
comics are as interesting to make as they 
are to look at after they are finished, and 
I hey will bring a smile to the most pessi- 
mistic face. — D. C. Marshall. 
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CONVENIENT HOOK FOR 
SQUARE-KNOT WORK 

In doing square-knot work of the type 
described in various Popular Science 
Monthly articles, I have found that a 
rigid hook for holding the center strands 
is less convenient than one made as shown 
above from a 2 in. long split cotter key. 
Simply cut JkJ in. from one leg, bend this 
shortened leg slightly upward near its end, 
and file to a smooth, rounded point. Turn 
the longer leg downw-ard and form into a 
loop or ring. About ]4 in. from the eye 
of the key, wind around a turn of brass 
wire, and twist or solder it securely in 
place. 

Tie the center of a stout cord to the eye 
at the end of the longer leg and adjust 
the knot so that it will be on top. When 
the ends of this cord are tied around the 
waist, the cotter-key hook will hang in 
the proper position for easy operation. 
When tying a knot, slip the two center 
strands between the springy legs of the 
cotter, which will hold them as securely 
as necessary. — W. L. Facrot. 



PLAYTABLE KEEPS TOYS OFF THE FLOOR 

Mothers who are tired of the everlast- 
ing task of picking up toys scattered all 
over the house will welcome a playlable 
like that illustrated. There won't be so 
many toys to pick up and it will reduce, 
to some extent, the laundry work on chil- 
dren's play clothes. 

The table is of the simplest construc- 
tion, and only four sizes of wood will be 
needed. The light, which is one that can- 
not be knocked over and is therefore en- 
tirely safe, makes the table useful on dark 
days and in the evening. The wire may 
have a small rubber hose slipped over it 
as an additional safety precaution. The 
rim around both the table top and the 
storage shelf keeps the toys from sliding 
or rolling off. — Donald W. Clark. 
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This playtable has several ad- 
vantages. There is a rim to 
keep the toys from sliding or 
rolling oft; a large shelf with 
a similar rim provides ample 
storage room; and the light 
cannot be accidentally upset 
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Ash Tray of Hammered Metal Resembles Viking Ship 



in 



This decorative little metal boat will 
appeal alike to the sailing enthusiast, the 
model ship builder, and the metal worker, 
for it serves as an ash tray. In design, it is 
a somewhat conventionalized model of a 
Viking ship. 

The entire model is made from sheet 
copper of about 16-oz. weight with the 
exception of the prow and stern, which 
should be of heavier gage and preferably 
of brass or aluminum for contrast. The 
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You will rarely find a more decorative ash 
tray than this miniature Viking ship. It is 
made mainly of hammered sheet copper, but 
the prow, stern, and some shields are brass 
or aiuminum for contrast. Both the patterns 
and assembly drawings are given at the right 




sides and sail are spotted or hammered all 
over, and the cigar rests are then bent up 
and soldered in place. The sides, prow, 
and stern are riveted together with cop- 
per rivets, and the bottom is fitted and 
soldered in place about J4 in. up from the 
lower edge of the sides. 

The mast, of ^4 -in. copper rod or tube 
and 11 in. long, is passed up through a 
hole drilled in the bottom about x /i in. 
forward of the center. The lower part for 
about l'/> in. is flattened, 
bent over, and soldered 
to the bottom. 

The shields are 1-in. 
disks and may be of 
brass or aluminum if de- 
sired. The first three on 
each side should be riv- 
eted in place before the 
sail is put on, but the 
fourth is fastened with 
the rivets that hold the 
ends of the sail. The top 
edge of the sail is 
wrapped around a piece 
of heavy copper wire and 
wired to the mast. 

After assembling, pol- 
ish with fine emery pa- 
per or sandpaper, coat 
with thin shellac or clear 
lacquer, and paint de- 
signs on sail and shields. 
— Lee M. Klinefelter. 



LETTER OPENER SHAPED LIKE DAGGER 

dagger on the surface of the 
iron, which should be about 
3/64 in. thick, and cut it 
roughly to shape with a 
small chisel or a metal saw. 
Then smooth it up with a 
file. With a ball-peen ham- 
mer, pound the blade into 
shape, making it thin at the 
edges. Marks left by the 
hammering add to the at- 
tractiveness of the blade. 

Smooth up the handle, 
drill two small holes near 
each end, and wind on the 
wire, using the holes to anchor the ends. 
These ends can be concealed by flattening 
them and pushing them back under the 
winding. A carved wood or bone handle 
may be substituted. — Vernon B. Case. 




The special features of this unusual paper knife are its 
resemblance to a Malay kris and its wire-wrapped handle 



A paper knife or letter opener shaped 
like a Malay kris — one of those daggers 
with a wavy blade — will add interest to 
any desk. You can make it from scrap iron 
and bare copper or brass wire. Lay out the 



QUICK WAY TO ETCH IDENTIFICATION PLATES 

Etched metal plates for use on drawers, luggage, 
tool boxes, and other articles are easily made from 
copper or aluminum. For etching the former, use di- 
lute nitric acid; for the aluminum, a strong lye so- 
lution. Cut the plates to shape and immerse them in 
the etching bath until their surfaces are evenly af- 
fected, so that no polished areas can be seen. Wash 
thoroughly and dry. You now have a plate with a 
dull or matte surface on which you can inscribe any 
desired characters with a blunt tool such as a nail set. 
The marks look to be bright and shiny against the 
matte background. The inscription can be preserved 
by application of a coat of wax or other protective 
material, although this is not absolutely necessary. 
This method is quicker and easier than the ordinary 
way of leaving the metal bright and etching the de- 
sign (see P. S. M., July '33, p. 61).— W. E. B. 
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The metal is first given a dull or 
matte surface in an etching bath, 
then marked with any blunt tool 





NOVEL MAT 
MADE FROM 
WIRE COIL 

By winding 
brass or copper 
wire in the form of 
a flat spiral like a 
pancake and then 
soldering the 
strands together, 
you can make a 
modernistic mat 
to go under flowerpots, vases, and dishes. 

First construct a jig from two disks of 
thin wood or plywood as shown. Start the 
mat by winding a few turns of the spiral, 
leaving the center open; then place it be- 
tween the disks, put a bolt through, and 
tighten the nut. You can now wind on the 
remainder of the wire without trouble, but 
be careful not to let the turns overlap 
because of too much tension. When the 
disk is of the desired diameter, solder the 
strands together through the slots in one 
of the wood pieces. — Herbert Woolsey. 
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1 1 1 1 S new style of knot- 
work belt is intended 
especially for wearing 
with sport clothes 
such as swim suits, linen slacks, and beach 
pajamas. Readers who have followed pre- 
vious articles in this series will find the 
string belt simple and easy to make, and 
its design is distinctly modern. 

A large choice of ten-cent celluloid 
buckles is available in the department 
stores. Obtain one of these and also sut'li- 



MADK OF KNOTTKD STRING 

Kenneth Murray 




A part of the belt stretched 
out as it appears when in use. 
The complete belt is shown in 
the photo at top of the page 




THREE STEPS IN 
KNOTTING THE BELT 
Doubled cords are looped on 
the celluloid buckle and two 
rows of knots made over the 
filler cord, which is seen com- 
ing from the left in the photo 
above. Rows of triple-tied knots 
zigzag from one side of the belt 
to the other, as in the next view. 
The third photo shows how the ends 
of the cords are knotted to the re- 
maining part of the celluloid buckle 
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dent strong cord in 
assorted bright col- 
ors to make six 12- 
ft. strands and one 
6-ft. filler cord. This 
completes the outlay 
for material. 

Double each cord 
and loop it on the 
buckle in the man- 
ner shown. The same 
method was used in 
making the wampum belt previously de- 
scribed (P. S. M., May '33, p. 63). 
Knot one end of the tiller cord so that 
it cannot slip, and over it make a row 
of half-hitches with the other cords. The 
tiller cord is then brought back to the 
other side, and another row of knots is 
made over it. 

The filler cord is now carried back 
across the cords at an angle, which may 
be readily seen in the photographs. A row 
of knots is tied over it, but with one 
important difference: instead of two half- 
hitches being made with each cord, there 
are three. This will make the diagonal 
row sufficiently long to allow for the dif- 
ferent angle at which it is knotted. In 
this manner the tiller cord is zigzagged 
back and forth across the width with 
V-shape spaces of unknotted cord 
between. 

End the belt with a straight 
row of knots like those made in 
the beginning. Attach the cord 
ends to the other half of the 
buckle with simple knots drawn 
tightly. After cutting the ends off 
short, place a drop of celluloid- 
base or so-called "household'' 
cement on each knot. 

When the string belt is used 
with a swim suit, it will readily 
dry without injury. However, it 
may be water-proofed by dipping 
it in paraffin dissolved in ordin- 
ary gasoline or naphtha. 
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Simplest of all designs for a 



B 



Driven by a two-cycle, 
half-horsepower station- 
ary engine, this foolproof 
and inexpensive little car 
travels 17 miles an hour 



oys 



H 



'ERE is about the 
simplest little pow- 
er wagon a boy can 
make — at least the 
simplest that will give satisfactory service. 
It is adapted to any of the small air- 
cooled engines of from half a horsepower 
up to three. There is no gearing and no 
clutch; the drive is direct to one wheel 
by V-belt, and to start the motor the 
passenger simply gives a shove and hops 
aboard. 

As shown in the drawings, the wagon is 
equipped with a special flywheel brake 
and ignition cut-out. as well as a rear 
wheel brake, but both of these can be 
dispensed with if used where there is no 
traffic, for by stopping the engine it serves 
as a brake. The wagon can be further 
simplified by leaving off the steering gear 
entirely and using ropes to the front axle. 

In the original wagon a standard half- 
horsepower utility motor is used, but a 
washing machine engine, model airplane 
engine, or bicycle motor can be utilized 
by fitting it with the proper pulley. 

The wheels illustrated are standard toy 
automobile wheels with real balloon tires 
2.5 by 12.75 in. Ordinary coaster wagon 
wheels will serve the purpose, although 
they will not give nearly as comfortable 
riding. Bicycle wheels are not at all satis- 
factory, even the small sizes, because they 
will not take a large enough axle and are 
not built for side sway, which is inevitable 
in a four-wheel vehicle. 

General dimensions are given in the 
drawings on this page. Note the low 
center of gravity and very short wheel 
base, which make it possible to maneuver 
easily in limited space. The passenger sits 
at one side to balance the engine on the 
other, and this also allows him to make 
adjustments while running. The flywheel 




guard, shown in the drawings on page 76, 
removes all hazard of getting clothes or 
fingers caught in the machinery. 

The chassis frame is made up of 2 by 
2 in. longerons with a cross member at 
the rear of the same stock and a 2 by 3 in. 

piece at the front for 
carrying the kingbolt. 
A %-in. board is set 
crosswise to support 
the motor and passen- 
ger's seat. Note that 
this board is fastened 
to the frame with 
screws and has cleats 
underneath. When the 
new belt becomes 




General assei.ibly drawings of the boy's auto with over-all dimensions. These views show the 
extreme simplicity of the chassis construction, the wide tread, and the low center of gravity 



stretched to its limit, the screws are re- 
moved and the board set forward and 
screwed to a new position to keep the belt 
tight. With a first-class Y-belt only one 
such adjustment will be required. 

The steel axles are laid in grooves made 
in the wood axles and secured with J- 
bolts made by cutting off the heads of 
J4-in. carriage bolts and bending a hook 
in the end. The grooves in both the wood 
axles should be off center — in the front 
to allow for the kingpin and in the rear 
for the anchor bolts. 

A sectional view of the front axle as- 
sembly is illustrated. In this connection 
bear in mind that while two-by-two"s and 
two-by-three's are specified, the actual 
sizes of this material is considerably less 
when surfaced, but will be amply strong 
for the purpose. 

The steering gear assembly is shown in 
the large perspective drawing. One point 
is important: have the cables approach 
the steering axle at equal angles, because 
the steering drum is off the center line 
and it is necessary to run the left cable 
through a pulley to overcome this and 
prevent slack. Use a good grade of sash 
cord and insert a turnbuckle to keep the 
cable taut at all times. 

A 9-in. drive pulley is bolted to the hub 
of the left rear wheel, as shown. If there 
are grades to climb in your locality, use a 
10- or even an 11-in. pulley. Note that the 
axle is stationary, and pulley and wheel 
turn freely on it. 

While most small utility motors are 
provided with an ignition cut-out, the 
writer has constructed one in combina- 
tion with a simple flywheel brake for 
greater convenience. This is illustrated in 
one of the small drawings and consists of 
a wooden brake shoe designed to be pushed 
against the flywheel by means of the hand 
lever marked A in the large drawing. The 
shoe slides along a wooden guide and is 
also slotted for a guide screw. A brass con- 
tact strip is wired to the magneto, and 
when the brake lever is pulled back, the 
brass touches the engine base and cuts 
out ignition. This type of brake and cut- 
out can easily be adapted to any design 
of motor. 

The rear wheel brake is also highly 
efficient and easily constructed. It con- 
sists of wood shoes carried on a brake 
beam supported under the chassis and op- 
erated by a hand lever B through a sash- 
cord cable. A coil spring holds the beam 
forward when (Continued on page 76) 
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ON THE KITCHEN 

How to construct high-grade 
pigskin-covered carrying cases 
for your own special purposes 

By Roger B. Stevens 



IF YOU need a durable, line-looking, 
leather-covered carrying case for any 
special purpose, you can construct 
it yourself — on the kitchen table, if 
necessary — at a far lower cost than it 
would be possible to have an equally high- 
class piece of luggage made to order. For 
example, the case illustrated was con- 
structed to carry three or four pistols 
and revolvers in their holsters for match 
shooting, together with all necessary ac- 
cessories. The same principles of construc- 
tion could be applied to any similar type 
of case, whether used for models, tools, 
samples, instruments, sporting equipment, 
games, or any especially prized posses- 
sions. An excellent overnight case could 
be made in this way. 

While the ( Continued on pai^e S4 ) 





Without any special equipment or previous 
practice in leather work, you can make over- 
night cases and other fine, durable luggage 



A pigskin-covered case designed to hold 
target pistols and accessories weighing 
20 lb. At right: The case opened to 
show target compartment and tray 
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The tray, also 
leather - covered, 
is hinged at the 
center and fitted 
with clasps so 
that it can be used 
separately as a 
small container 




The hinged joint is cov- 
ered with a narrow strip 
of soft, spongy leather. 
At right : A corner scam 



At left: A drawing of the 
assembled case, two sec- 
tional views, templates 
for cutting the leather, de- 
tail of hinged joint, leather 
knife, and correct method 
of sewing up the seams 
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ARCHER ROLLS TARGETS FROM PASTEBOARD 



Straw target backs used for archery 
are expensive, wear out quickly, cannot 
be repaired when the centers have been 
shot away, and cannot easily be made at 
home even in the few localities where 
suitable rye straw is to be obtained. An 
excellent substitute, however, can be 
made from ordinary single-faced corru- 
gated pasteboard, which is sold in large 
rolls for packing purposes. A target back 
of any size can be rolled from this 
material. The cost is low. it lasts well, 
and it can be repaired easily. 

Saw the roll of corrugated board into 
5- or 6-in. lengths and crush the strips 
as flat as possible by running them be- 



2X4"X5'0 
AIJOUT 
APART 



Targets no larger than 
2 ft. in diameter can be 
rolled under one's knee 





Bigger targets like that 
at the left are started 
in the same way but fin- 
ished on a wooden frame 
of the type shown below 




CENTER ROD 

TO ROLL 
TARGET ON 



STRIPS 



tween the rollers of a wringer, by flat- 
tening them with a lawn roller, or in any 
other convenient way. If the target is 
to be no larger than 2 ft. in diameter, it 
is now necessary only to roll the strips 
as tightly as possible under your knee 
and bind with wire as described a little 
later on. It will improve the target to 



brush the pasteboard heavily with a solu- 
tion of sodium silicate (water glass). 

If a standard 4-ft. target is to be made, 
prepare a frame as shown in the drawing. 
Bore the center for a wood roller. It is 
best to start rolling the target under your 
knee (with the wooden roller in the 
center) until a diameter of about 18 in. 
has been reached and then mount it in 
the frame and continue rolling. Make 
the target from 4- to 6-in. oversize. As 
soon as the rolling is completed, place 
two No. 6 or 8 wires around the target 
as tight as possible and crimp them with 
pliers. Insert a small, hard roll of paste- 
board in the center. 

When the center has been hit so many 
times that it "leaks," loosen the wires, 
push out the damaged part, and roll and 
insert a new center. It may then be de- 
sirable to cut out a wedge-shaped seg- 
ment from the old part of the target, 
starting at the new insert and widening 
out to about 4 in. at the outer edge. 
Apply new wires and tighten until this 
space closes. — W. H. Stewart. 



Coffee Table and Shop Press Constructed from Discarded Piano Stool 



The old revolving piano stool of pain- 
ful memory — where little Johnny spent 
so many many hours of torture practicing 
the piano while the gang played baseball 
outside his window — had been collecting 
dust in the attic for many years, but it 
came to light when a search was recently 
made for furnishings to fit out a new 
basement "whoopee" room. By using the 
base of the stool for the legs and some 
scrap lumber for the top. the coffee table 
illustrated was assembled in short order. 

The revolving top and the screw 
mechanism cluttered up the 
workbench till the idea pre- 
sented itself of using the metal 
parts to make a press for lin- 
oleum block printing, bookbind- 
ing, gluing up flat materials, and 
the like. Now Johnny's revenge 
on the old stool is complete, for 
it has all been turned to profit- 
able use except the circular seat 
— and even that may be valuable 
one of these days. — B.G.S. 




CARRIAGE BOLTS^^pV 
LONG BOLTS 



LOOSE BLOCK 
(FILLER when 
THIN OBJECTS 
ARE PRESSED) 

OPPOSITE 
GRAIN 



The lower part of the stool forms the legs 
of a coffee table, and the screw mechanism 
is utilized in a press for special craftwork 
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Ryder, Jr. 



Fig. 1. Besides being 
invaluable for distant 
views, a telephoto lens 
enables you to take por- 
traits from novel view- 
points, as at the right, 
when the camera alone 
would cause extreme dis- 
tortion like that below 




III / 



Various types of equipment available, and an 
easy way to experiment with spectacle lenses 



witli your own 

CAMERA 



more thrilling because the audience believed it 
had been taken from a much closer stand- 
point than seemed safe. 

But when a cameraman uses a longer focus 
lens to increase the size of the image on the 
film, he does not use a true telephoto lens, 
even though he obtains a telephoto effect. 
The true telephoto lens is something quite 
different. It is an adjustable combination of 
two lenses, one convex or positive, the other 
concave or negative. By varying the distance 
between these positive and negative elements, 
almost any length of focus or desired magni- 
fication can be obtained. 

The diagrams shown in Fig. 7 reveal the 
principle. The positive (convex) lens A is 
set in a tube which slides inside another tube 
containing the negative 
(concave) lens B. Rays 
of light from the object 
are converged by the posi- 
tive lens and would come 
to a focus at x if not 
interfered with by the 
negative or diverging lens. 
The latter, however, pre- 
vents the rays from form- 
ing an image until they 
have traveled to the point 
y. Since the distance from 
.1 to y is much greater 
than that from A to .t, 
the image formed at y 



Fig. 2. A homemade 
telephoto lens with a 
between-lens shutter 



I'LL bet that those big game camera- 
shooters can't get a cent's worth of 
life insurance!" exclaimed my wife 
as we sat in a movie and watched 
at close range a lion charging across an 
open field at us. "Imagine having to 
stand there and coolly crank the camera 
that took this picture — with that beast 
only a few yards away!" She shivered. 

That my wife's thrill was shared by 
others had been apparent from the gasps 
of people near us, yet I happened to 
know that this particular picture had 
been taken from a perfectly safe distance 
with a telephoto lens. This does not 
mean that wild-life photographers take 
no risks, but the truth is that difficult 
or dangerous shots are often made much 
easier by fitting the camera with a sort 
of telescope. 

In motion picture work this means 



simply that the camera 
man has in his battery 
of lenses some of 5- or 6-in. 
focus as well as the ordinary 
2-in. ones. Since the size of 
an image thrown on the mo- 
tion picture film by a lens 
is in direct proportion to the 
lens' focal length, you can 
see that if you replace a 
lens of 2-in. focus with one 
of 6 in., you have multiplied 
the size of the image on 
the film by three — without 
changing the position of the 
camera. In other words, you 
have, in effect, moved your 
camera to a point only one 
third as far away. The large- 
size of the charging lion on 
the movie screen was made 
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Fig. 3. The water prevented taking a close-up of these 
lilies, but a telephoto lens caught them beautifully 
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Fig. 5. Telephoto lens used 
in taking the lilies shown 
in upper photograph of Fig. 3 




Fig. 4. A telephoto lens made from rolled black paper, 
cardboard, and two spectacle lenses. Compare with Fig. 7 



Fig. 6. A single telephoto lens 
of the supplementary type. It 
is slipped on the regular lens 
like a portrait attachment 



will be proportionately larger than the 
one which would form at x if the nega- 
tive lens did not prevent it. Both the 
size of the image and the focal length 
of the lens combination increase as the 
two elements are brought closer together. 
The magnification which can be obtained 
is, in fact, limited only by the length of 
the camera bellows that is available. 

If you have a bellows camera that 
permits the removal of the lens, you can 
make and use a true telephoto lens that 
will give you as great a magnification of 
distant objects as the extension of your 
camera's bellows will allow. 

The one I made is shown fitted to a 
small camera of the gratlex type, which 
has a focal plane (curtain) shutter (Fig. 
4). If your instrument has a between- 
the-lens shutter, the tube of the tele- 
photo lens will have to be 
divided, one half being fitted 
into the front of the shutter, 
and the other half into the 
back (Fig. 2). 

Figure 7 at the bottom 
shows the construction of 
the lens I built for the small 
gratlex. You will find it easy 
to modify the plan to fit 
your camera. 

The lens are ordinary spec- 
tacle lenses, obtainable from 
any optometrist. It is essen- 
tial to have them both of 
the same power or focus — 
one positive and one negative. 
The optician's description is. 
' Power, 8 diopters; wilh 1.25 
curves inside, and °,5 curves 
outside." If you ask for the 
lenses in these words, you 
will have no trouble in getting 
what you want. The lenses 
I obtained were 42 milli- 
meters in diameter, but if 
you use a between-the-lens 
shutter you will have to have 
your lenses cut down to the 
required size to fit into the 
tubes that fit your shutter. 



This can be seen by glancing at Fig. 2. 

Set your camera (still equipped with 
it regular lens) on its tripod, and focus 
it upon a distant tree or building. Mark 
this object's height upon the ground 
glass. Now remove the regular lens and 
substitute the tubes containing the tele- 
photo lens elements. If you have a reflex 
camera with focal plane shutter, sub- 
stitute the lens attached to a cardboard 
lens board as in Fig. 7. Then experiment 
with separating the lens elements (by 
pulling the front lens tube in and out) 
until you get a clear image of the distant 
tree or building on the ground glass. 

Mark the height of the telephoto image 
on the ground glass and compare it with 
the height of the image made by your 
camera's regular lens. It will be larger. 
After marking a line on the front tube 




MAGNIFIES IMAGE 2 TIMES 



Fig. 7. Diagrams show- 
ing how a telephoto 
lens works. The image 
y in each case is what 
would be seen on the 
ground glass. Below: 
Drawings of the home- 
made telephoto lens 



MAGNIFIES IMAGE 3 TIMES 




MAGNIFIES IMAGE 4 TIMES 
POSITIVE LENS NEGATIVE LENS 
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where it emerges from the other, label 
this line with a figure expressing the 
number of times the telephoto's image is 
larger (V/>, \y±, 2, or whatever it is). 

Now decrease slightly the distance be- 
tween the lens elements by pushing in 
the front tube a little, and lengthen the 
bellows until you get another sharp image 
of the tree or building. Measure the 
height of the image as before, mark the 
point of emergence on the front tube, 
and label the mark with the figure that 
stands for the new magnification. By 
experimenting a little you can find the 
proper separation of the lenses to give 
the magnifications in even numbers or 
simple fractions. 

You can add magnifications in this way 
until you reach the limit of the bellows 
extension. If you have a long-focus 
camera, you may be able to reach seven 
or eight times. 

If you do not wish to build a com- 
plete telephoto lens as described, you can 
obtain the telephoto effect by placing two 
sliding tubes (the inner one containing 
a negative spectacle lens) upon the front 
of your camera's regular lens. This nega- 
tive lens diverges the rays coming from 
the object before they enter the regular 
camera lens, thus lengthening its focus 
and making a magnified image possible 
from the same standpoint. A single sup- 
plementary telephoto lens of this type 
(Fig. 6) is manufactured and sold, but 
almost any negative (reducing) lens can 
be used in a pinch. 

In addition to its advantages in giving 
larger pictures of distant objects, the 
telephoto lens has another use. It enables 
you to take (without distortion) pictures 
of a person whose arms or legs are ex- 
tended toward the camera. This is illus- 
trated in the two photographs of Fig. 1. 
Notice how distorted the lower view is 
in comparison with the upper picture. 

A telephoto lens, built as I have de- 
scribed from spectacle lenses, will not 
give as sharp pictures as one made scien- 
tifically by an optician, but if the dia- 
phragm opening is fairly small, as shown 
in Fig. 7, very good pictures 
can be taken with it. The 
diaphragm opening in the 
tube is necessary only if you 
fit your lens to a focal plane 
camera. If you fit it to a 
between-the-lens shutter, you 
will, of course, use the iris 
diaphragm of the shutter it- 
self, and can stop it down 
until the picture is sufficient- 
ly sharp. 

Figure 5 illustrates a handy 
form of telephoto lens built 
to give as high as twelve 
magnifications. Figure 3 
shows two pictures taken 
with it from the same stand- 
point. The lower one was 
made with no separation of 
the lens elements. The upper 
picture was taken with them 
separated to magnify about 
eleven times. This close-up 
could not have been obtained 
without a telephoto lens, as 
the water prevented a closer 
approach to the pond lilies. 
It shows strikingly the ad- 
vantages of having a lens of 
this type. 
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Snapshot Speed Now Used Ind 



oors 




with New Fast Film, New Lights 





In the upper picture note the blurring 
of ordinary movements typical of 
shutter speeds slower than 1/10 
second. The picture at the right shows 
how such movements can be stopped 
at the higher shutter speeds now easily 
attained in indoor photography with 
the new fast Kodaks, Kodaflectors, 
and Kodak S. S. Pan Film. 



How many indoor pictures have you 
missed because you couldn't use 
snapshot speeds on your subject? 
Nearly all indoor shots have required 
bulb or time exposures. For such ex- 
posures the camera cannot be held 
steadily in the hand, children won't 
stay still, the poses of grown-ups tend 
to become stiff and unnatural. 

Now ordinary indoor photography 
has been speeded up more than 100 
times — exposures of several seconds 
cut to snapshots of 1/25 of a second 
or less for lens speeds of f.6.3 or faster. 

This advance has come with the in- 
troduction of inexpensive Photoflood 
lamps with an actinic equivalent of 
over 500 watts, the highly efficient 
Kodaflector, and lastly, Kodak Super 
Sensitive Panchromatic Film, which 
is extremely sensitive to electric light. 

Many of the pictures you want 
most are of indoor subjects — why not 
ask your Kodak dealer to show you 
the new fast film, lights, and cameras 
that simplify indoor picture-making. 



ALL THE PRINTS YOU WANT 

A darkroom in your own home ! You can develop 
your films — make as many prints as you want 
from each negative — all at little cost. A Kodak 
Darkroom Outfit No. i in any room which can 
be darkened is all you need. It's complete — 
includes safelight lamp, 3 enameled trays, de- 
veloping and fixing chemicals, 8-02. graduate, 
hard rubber stirring rod, thermometer, film de- 
veloping clips, auto-mask printing frame, six 
blotters, and instruction booklet — also a copy of 
"How To Make Good Pictures." Cost, only 
$8.75. See this outfit at your Kodak dealer's. 



TWO FAST ACTION KODAKS 

KODAK RECOMAR 33. (Right) One 
of the finest, most versatile of cameras. 
Has a fast /.4-5 anastigmat lens and an 
8-specd Compur shutter working up to 
1 200 second, with built-in self timer. 
Double bellows extension, eye-level 
wire frame finder, ground glass focusing 
back. Takes film packs, cut film, or 
plates. Kodak Recomar 33, 3)4 x 4&i 
$48. Recomar x 8, 2 1 4 x 3 1 4* , $40. 






TRY THIS COMBINATION 

Here are the new film and lights that make indoor snapshots easy at any time, day or 
night. The new $5 Kodaflector makes two Photoflood lamps do the work of nine. 
Kodak Super Sensitive Panchromatic Film, three times as fast as Verichrome under 
Photofloods, reaches snapshot speed levels at /.6.3 with one Kodaflector. 



If it isn't an Eastman, 
it isn't a Kodak 



KODAK SIX-16. (Left) The modern 
high speed roll-film camera. Compact, 
beautifully finished. Equipped with 
f.4-5 c /-6.3 Kodak Anastigmat Lens, 
Diodak Shutter with speeds from x/10 
to 1 100 second, exposure guide, du- 
plicate shutter and distance scales 
making settings visible from top or 
front, and special easy loading features. 
Kodak Six- 1 6, 2 H x 4U, with f.4.5 lens, 
$30; with/6.3 lens, $17. See these new 
models at your dealer's, or send coupon 
for fully illustrated catalog. 




FREE! 

TWO NEW BOOKLETS 

A new booklet telling how to 
make snapshots indoors, 
and a new 56-page catalog, 
showing the latest Kodaks, 
home movie equipment, 

and photographic supplies. 

Send for your copies today. 



Eastman Kodak Company, Rochester, New York. 
Please send me the booklets checked below. 




□ 



New catalog of cameras 
and supplies 



□ 



New booklet, "Picture 
Taking at Night" 



Name 

Street 

City State 

P S. 9-33 
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Helpful Hints for otonsts 



Practical Suggestions for Doing Car 
Jobs Submitted by Interested Readers 
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T~ BROOM HANDLE 

Homemade Brake Stick 

WHEN adjusting brakes you will 
often find it necessary to de- 
press the brake pedal to some 
particular position. This is an 
easy one-man job if you use a simple im- 
provised brake stick made from a scrap 
piece of pipe and the handle from an old 
broom. The broomstick should be an 
easy sliding fit in the pipe. Drill a hole 
J4 in. in diameter in one end of the pipe, 
as shown, and a series of Y\ in. holes 
spaced about 1 in. apart along the full 
length of the 18 in. section of broom 
handle. Then a small nail or cotter pin 
slipped through matching holes will allow 
you to adjust the telescoping rods to any 
desired length. In use. the brake stick is 
set to the desired length and wedged be- 
tween the front seat and the brake pedal. 
A V-notch cut in the end of the pipe will 
prevent the stick from slipping on the 
surface of the brake pedal. A rubber cane 
tip will serve as a nonskid cap for the 
end of the broom handle. When not in 
use. the stick can be completely telescoped 
and stored in your repair kit. — J. H. 
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Grinding Tappets 

7"HEN car valves cause trouble even 
* * after careful adjustment, the diffi- 
culty generally can be traced to the top 
surfaces of the valve tappets. With con- 
tinued use, the tappets wear away and a 
small pit or depression is formed where 




they come in contact with the ends of the 
valve stems. This recess makes it impos- 
sible to adjust the valves accurately since 
the feeler gage will not show the actual 
clearance between stems and tappets. To 
remedy this, remove the tappets and grind 
or file out the pits, making the top surfaces 
slightly dome-shaped. With the valve stem 
resting on a flat surface, accurate adjust- 
ment can be made easily. — D. J. 

Replacing Motor Head 

IN REPLACING a cylinder head, it is 
* often difficult to center the gasket and 
the head. This trouble can be overcome, 
however, by cutting the heads from four 
old cylinder head bolts and using them as 
guides as shown below. The headless bolts 
are screwed loosely in place and the gasket 
and head placed over them. The guide 
bolts then can be removed. — C. C, Jr. 



MOTOR HEAD 




Bolts from old cylinder head are used as 
guides in centering gasket and cylinder head 

Radiator Cap Grip 

A SOFT rubber fruit jar cover remover 
** forms an excellent heat-proof grip for 
a radiator cap. Simply force it in place 
and leave it there. It is neat in appearance, 
affords a cool grip, and protects the metal 
cap should it accidentally be dropped on 
a concrete road or hard-surfaced garage 
floor. — F. W. B.. Jr. 





Rubber, used in removing fruit jar cover, is 
slipped over radiator cap to give cool grip 



door i 
by set' 
ror on door frame 

Safety Mirror on Door 

/"\PENING the car door next to the 
driver is risky business, especially on 
a crowded road. However, you can guard 
yourself and your car against possible in- 
jury by installing a small mirror on the 
upper edge of the window frame. Solder a 
small pocket mirror to a piece of fairly 
heavy wire attached to the frame by loop- 
ing it around one of the window frame 
screws. The wire then can be bent to hold 
the mirror at the right angle. The mirror 
should be adjusted so that it gives a clear 
view of the road parallel to the car when 
the door is opened six or eight inches. 
Sometimes it is possible also to arrange 
the mirror to give a valuable oblique view 
through the rear window. — W. E. B. 

For Silent Windows 

ANNOYING window rattles caused by 
worn-out felt guide-strips can be 
stopped with a few lengths of ordinary 
friction tape. With the windows down as 
far as you can get 
them, force the tape 
against each side of 
the guides in the 
manner shown, the 
smooth side to the 
glass. The tape will 
serve as a soft liner 
to build up the flat- 
tened guides and 
hold the glass firm- 
ly in place in the 
grooves. — M. L. W. 



BLACK TIRE TAPE 
STUCK TO FELT 



SMOOTH 
OF Tt 
TO Jt 
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NOT ONE BLOW-OUT 



IN GOLDEN 
PLY TIRES! 




LASTED 3 TIMES LONGER IN 
GRUELLING HIGH-SPEED TESTS 




Heat generated by internal friction separates rub- 
ber and fabric — starts "blisters,' - which grow and 
grow until BANG ! A blow-out. 




Remarkable new Goodrich invention resists heat 
— making the New Goodrich Safety Silvertown 
3 times safer from blow-outs at high speeds. 



"No blow-outs." "Lasted 
three times as long." First 
quality tires without the 
Golden Ply failed at one-third 
the distance ... or less. 

THAT WAS the sensational news that 
made our most skeptical tire men 
cheer. Gruelling high-speed tests— on the 
world's fastest track — proved the amazing 
stamina of the Golden Ply beyond a ques- 
tion of doubt. 

Telegraph wires fairly burned with 
these marvelous reports: the safest tire 
ever built had been made at least 3 times 
safer from blow-outs at high speeds. 

Heat . . . the unconquered enemy of 
tires . . . had been checked beyond the 
fondest hopes of the world's crack tire 
builders. The Golden Ply had made the 
same quality tires last three times as long at 
gruelling speeds! 

Hundreds of thousands are flocking to 
this new kind of tire. Millions more will 
buy it when they buy tires. Because it 
doesn't cost a penny more than standard 
tires. 



Today's high speeds generate terrific 
heat inside your tire. Rubber and fabric 
separate. A blister forms . . . inside the tire, 
where you can't see it . . . and GROWS . .. 
bigger and bigger, until . . . BANG! A 
blow-out! And your car shoots madly off 
the road. 

To protect you from blow-outs, every 
new Goodrich Safety Silvertown has the 
amazing Life-Saver Golden Ply. This new 
invention resists intense heat. Rubber 
and fabric don't separate. Thus, blisters 
don't form. Blow-outs are prevented be- 
fore they even start. 

Remember, Goodrich Safety Silvertowns 
are the only tires in the world that offer 
the life-saving protection of the Life-Saver 
Golden Ply. Yet they cost not a single 
penny more than standard tires. Look up 
your Goodrich dealer's name in your 
Classified Telephone Directory. Have him 
put a set on your car NOW and be safe ! 



Goodrich. 

Copyright, 1933. The B. F. Goodrich Rubber Co. 




CD CC | Handsome emblem 
I H LL ■ with red crystal reflec- 
tor to protect you if your tail light 
goes out. Go to your Goodrich 
dealer, join Silvertown Safety League, 
and receive one FREE. Or send lOe 
(to cover packing and mailing) to 
Dept. 158, The B. F. Goodrich Rub- 
ber Co., Akron, O. 

Silvertown. 

WITH LIFE-SAVER GOLDEN PLY 
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ECONOMICAL PREHEATING 
OVEN FOR WELDERS 



In the small welding shop, a good 
preheating unit will soon pay for 
itself in improved work and acet- 
ylene saved. It may be construct- 
ed without difficulty and at slight 
expense from odds and ends of 
material to be found around the 
average shop. Naturally, the con- 
ditions will vary in different shops 
and it is desirable to design the 
oven for the type of work the shop 
ordinarily handles, but a good ar- 
rangement for all-around general 
use is shown in the accompanying 
photographs. 

The oven, 4 ft. high, 4 ft. wide, 
and S ft. long, is made of light 
sheet steel welded in an angle-iron 
'rame and supported on five legs 
of old pipe. The two cover sheets 
for the top are left loose, to be 
moved as required for draft. One 
side is left open. This side is, of 
course, bricked up when in use. 
only enough bricks being removed 
to enable the gas burners to be in- 
serted. 

For preheating small articles, 
the oven of a gas range is used. 
This is placed inside the oven just 
described. 

For larger work a manifold is 
made by welding up both ends of 
an 13-in. section of S-in. pipe and 
welding four 4-in. lengths of small 
pipe into one side. This allows the 
use of four burners. These are con- 
nected to four common gas valves. 



BORING TOOL MADE BY 
TIMESAVING METHOD 



The oven is made of 
sheet steel welded in 
an angle-iron frame and 
supported on five legs 
of old pipe. The far 
side is open but is 
bricked up when in use 



The manifold and two 
of the homemade burn- 
ers, in which common 
gas-range fittings arc 
used, are shown below 





Boring tool designed so that the slot can be 
milled instead of drilled and filed by hand 

The special boring tool illustrated, which 
we use in a vertical milling machine, is 
designed so that there is no necessity for 
drilling and filing the rectangular slot for 
the cutting tool. 

The steel body or shank marked A in 
the drawing is roughed out to within about 
1/3? in. in diameter and beveled as at B. 
A slot C is then milled to the required 
dimensions. The end piece D is rough- 
turned and beveled as shown; then it 
and the shank A are set up in a Y-block, 
butted together, and electrically welded. 
The beveled portions marked B and E are 
provided for welding purposes. It is im- 
portant that the outside diameter of the 
end piece be the same diameter as the 
shank A so that when they are set up in 



the Y-block they will be automatically 
lined up for the welding operation. 

After being welded, the tool is centered 
on both ends and finish-turned and pol- 
ished on centers. Of course, no welding 
marks are visible after the tool is fin- 
ished. 

The final operations arc to drill and tap 
at P for a : \s in. diameter hollow set 
screw, drill and tap at // for a draw bolt, 
and mill at J for a standard Woodruff 
key. — Chari.es C. Toiiney. 

HOW TO ADAPT A DRILL 
PRESS FOR TAPPING 

Fitted up as shown in the photograph 
at the right, a drill press makes a satis- 
factory tapping machine. It not only 
speeds up tapping, but also docs it more 
accurately and causes less tap breakage 
than when this work is done by hand. 

A regular T-handle tap wrench with 
the handle removed is used in the drill 
chuck. The tap-wrench shank may have 
to he turned down to fit the drill chuck 
properly. The advantage of using a tap 
wrench instead of holding the tap direct- 
ly in the drill chuck is that the wrench 
holds the tap at its extreme end and al- 
lows it to swivel slightly, which reduces 
the chances of tap breakage. The small 
diameter of the tap chuck as compared 
to that of the drill chuck gives added 
clearance for the tap. 

The drill spindle can be made revers- 
ible for quickly backing up the tap by 



screwed into the pipes mentioned, 
by means of from 6 to 10 ft. 
lengths of hose. 

Each burner is made of a 12-in. 
section of 2-in. tubing, welded onto 
the gas fitting from a common 
range. The valve hinges are brazed 
fast, and a section of small pipe 
is brazed into the back of the valve 
section. It is on this pipe that the 
hose connection is placed. The 
adjustment nipple on each fitting 
is used when variations of pres- 
sure demand it. A light brace is 
welded to each side of the pipe 
and the main burner to stiffen the 
construction. — Joseph C. Coyle. 




Tight and loose pulleys on the secondary 
shaft allow the tap to be backed out quickly 

titling the secondary shaft of the drill 
press with tight and loose pulleys driven 
by a belt from the main line shaft of 
the shop. The belt can be shifted by an 
arm fitted to the press as in the illus- 
tration above. — Y. C. H. 
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SIMPLIFIED PLANS AND 
PATTERNS FOR BOATS 

THIS is a good time to start building 
a boat, even if the summer is passing 
quickly away. The work will give you 
pleasant and profitable occupation for your 
week-ends, and you can get as much fun 
out of it as you will in using the boat 
next season. The designs below were made 
especially for amateurs, and simplified blue- 
prints and full-size patterns are available for 
each of them. See the list on page 81. 




• • what's more, these new Champion Extra Range Spark 
Plugs are dependable and get extra power, speed and 

acceleration out of any 
engine * * You'll also 
find them the most eco- 
nomical item on your bill 
because they'll pay their 
way several times over 
in the next 10,000 miles" 

SPARK PLUG COMPANY • TOLEDO, 0. • WINDSOR, ONT. 



EXTRA-RANGE 

SPARK PLUGS 
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• Do your walls 
neetl an 
apology? 

Have unsightly cracks or holes developed 
in the plaster.. .in walls, ceilings, corners, 
around the fireplace, electric outlets or sock- 
ets, over the sink or bathtub? 

AV'ith Rutland Patching Plaster, you can 
easily mend them yourself and enjoy the 
satisfaction of seeing your vails ill perfect 
condition. A few cents per room will buy all 
you need for a good, permanent job. In 
handy packages just add water and use. 

1! ut land Patching Plaster is easier to use be- 
cause it doesn't set so fast. 
Takes paint or wall pa per per- 
fectly. At your paint, wall- 
paper or hardware store. If 
cracks or holesa re i n port la nil 
cement or concrete walls, 
walks, driveways, cellar 
floors, etc., ask for Rutland 
Concrete Pntchcr instead. 
Made by Rutland Fire Clay 
Company, Hutland.Vt. 

Rutland 

PATCHING PLASTER 

For those who are thrifty but not careless 



$1 A A for A" SOUTH BEND 

1UU this V "TOOLMAKER" 





9***H' Bench Lathe Complete as Shown, $100-°° 
Terms $30.00 down, $7.00 a month 

A Back-Gearecl Screw Cutting Lathe 

Has 9, , 4* awing, 2 j '>' bed, 1 2* between centers. Cut* 
screw threads 4 to 40 per inch; has 3 V-ways and 
one flat way on bed. Has hole in spindle, six 
spindle speeds, graduated compound rest, set-over 
tailstock for taper turning. Requires \\ H. P. motor, 
takes I* belt. Can be supplied with Countershaft 
Drive or Motor Drive in 2, '2'. 3', 3 f 2' and 4' beds. 
A precision lathe for manufacturing, auto shops, 
electric shops, home shops, etc. Easy terms if desired. 
Write for Circular 9-G, free, postpaid. 

SOUTH BEND LATHE WORKS 

838 E. Madison Su South Bend, Ind. 



SIMPLEST DESIGN FOR BOY'S AUTO 

(Continued jrom page 66) 



A rear v 
this was 



iew. The flywheel guard was not in place when 
taken. Note the brake shoe on the rear wheel 



not in use. Note the shape of 
the shoes. Being above center, 
they are set at an angle. 

The tendency of mo.-t midget 
car builders is to make them too 
large, heavy, and complicated. 
This one is simple and not much 
larger than a sled. In fact, the 
sensation of riding swiftly, 
smoothly, and so close to the 
ground is like tobogganing. 

Transportation is the main 
aim, so no attempt is made to 
copy any features of big auto- 
mobiles. Incidentally, this wag- 
on is so small that it can be 
shoved under the porch or into 
a spare corner of the garage. 
And being so small and hung 
so low, its maximum speed of 
17 M.p.n. (the motor has a gov- 
ernor) seems much faster. 



The V-belt pulley is fastened 
to the wheel with three bolts. 
Both turn freely on the axle 




eboass contact snap 

LINK TO BPAKE LEVEI? 

A partly broken away perspective drawing to make clear the chassis construction; details of 
drive wheel and pulley, bucket seat, flywheel brake and ignition cut-out, and kingpin assembly 

HOW TO MIX YOUR OWN AQUARIUM CEMENT 



Aquarium cement of various types may be 
purchased, but when a large aquarium or 
several smaller ones are to be built there is 
some economy in mixing your own cement, 
especially as the ingredients arc inexpensive. 

The Bureau of Fisheries, Department of 
Commerce, has used satisfactorily for many 
years a cement made as follows: To 10 lbs. 
of glazier's putty add 1 lb. dry litharge, 1 lb. 
dry red lead, and 1 gill of asplialtuni. Mix to 
a stiff consistency with boiled linseed oil and 
add sufficient lampblack to give a slate color. 

Another well-known formula consists of 



10 parts by bulk of plaster of Paris, 10 of 
line sand, 10 of litharge, 1 part of powdered 
rosin, and sufficient boiled linseed oil to 
make a stiff putty. A third formula is as 
follows: Red lead 3 parts, litharge 7, fine 
sand 10, powdered rosin 1 part, and spar 
varnish sufficient to make a stiff cement. 

In each case add the linseed oil or varnish 
little by little and mix the ingredients very 
thoroughly. If the putty should become too 
soft, merely add more of the dry materials as 
the exact proportions are not especially im- 
portant. 
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Airplane Models 

WHIRLED WITH FISHING ROD 



at inute Speed 



By Laurence J. Lesh 

Aeronautical Engineer and Inventor 



FLYING speeds of more than 6,000 feet 
a minute may be obtained with a 
properly designed airplane model if it 
is flown in a circle by means of a fine silk 
thread and a fishing rod and reel. Defects 
in design or balance are made apparent by 
erratic flight, and since the flight path is 
circular and the observer is always at the 
center, the action of the model may be 
checked much more easily than when a 
model is released for free flight. 

While models of any size may be tested 
in this way, it has been found that one 
having about a 1- ft. wing span and a total 
weight of 1 oz. is suitable for very light 
silk thread and comparatively undisturbed 
air. Such a model may be flown indoors, but 
the experimenter is warned against the care- 
less use of larger and heavier models. Obvi- 
ously, the safest place for observers to 
group themselves is inside the circle, sitting 
down on the ground around the person flying 
the model, so that if the thread breaks the 
model will fly off harmlessly. 

Models for this stunt arc best built of 
solid balsa with an adjustable load of lead 
shot inserted in the nose and held in place 
by a plastic wood composition. The model 
should be tested while the wood composi- 
tion is still soft so that the proper weight 
adjustments may be made. 




i attach thread 
at point's Back 

Lg FPOM WING'S LEAD/ 
3=sr— ^ING EDGE ' 



TOWING CO0D 



CHANGE NOSE WEIGHT 
UNTIL FUSELAGE 
IS HOOIZONTAL 




WITH PLANE SUSPENDED 
IN THESE TWO WAYS 




HOW THREAD IS ATTACHED TO 
FU5ELAGE FOR HIGH FLIGHTS 

How to construct and balance a model, and 
two different methods of attaching the cord 



The author flew this balsa 
wood model with rod and 
line at 6,000 feet a minute 



The design and adjustment follow usual 
airplane practice. A slight upturn or negative 
angle of the tail surface is necessary for 
stability at high speeds. The flying line is 
best attached to the wing tip and at a 
point where the model, when suspended by 
the thread, will hang with the body hori- 
zontal. Since the center of pressure of the 
wing will be at a point about one third 
from the leading edge, this gives us a good 
idea of where the flying line should be at- 
tached and how much lead must be used 
in the nose. Attaching a thread to a point 
on the fuselage about one third back from 
the leading edge of the wing will give us 
another check on the balance, since the 
body must hang horizontal in this test also. 

Before attaching the flying line, it will be 
necessary to slightly reenforce the wing tip 
to which this line is fastened. A few extra 
coats of cement applied after the hole has 
been drilled, or a reenforcement consisting 
of a thin sheet of celluloid, will prevent the 
thread from pulling down grain through the 
balsa. A short piece of fine rubber band such 
as that extracted from the core of golf balls 
may be used as a connector; in fact, the 
model may be flown entirely on a long 
strand of this rubber with interesting results, 
but the tests will lack the speed and large 
diameter achieved with silk thread alone, as 
it has much less wind resistance. 

Flying a model by* this method in a wind 
is real sport and calls for skill and a degree 
of aerodynamic knowledge. Contests may be 
staged for highest speed attained as deter- 
mined by timing the number of revolutions 
made in a minute and multiplying this by 
the circumference of the circle flown by the 
model. 



THE "ONE-HOSS" SHAY 
HAD SOLID TIRES 

. . . but you'd want 
Jumbo Balloons today 



It would be a tough, jolting jog to 
go motoring today on the old-fash- 
ioned solid rubber tires. Every man 
realizes that. 

Yet many men who know all about 
the latest improvements in mechanical 
transportation are still in the dark 
ages about shaving. They don't know 
that there's a shaving cream built 
along the same principles as balloon 
tires ... a cream whose thick ><>ft 
lather cushions the razor blade in a 
welter of softness ... Squibb Shav- 
ing Cream. 

Squibb's has two actions. It acts 
like a shock absorber for the blade 
. . . makes it glide swiftly, smoothly. 
And it acts as a face-conditioner. For 
it contains oils essential to the com- 
fort of the skin. 

You'll notice a big difference in 
shaving with this modern shaving 
cream. A new extra comfort ... a 
lasting all-day-long satisfaction. 

Send 10c for a generous guest-size 
tube to E. R. Squibb & Sons, 2309 
Squibb Building, New York City. 

+/1 fine after-sharing powder for you 
— Squibb Talcum 
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CLIP 
COUPON 
AND SAVE 
MONEY 




If you want to get the best shine you 
ever had and save money too, clip the 
coupon below. It will bring you a handy 
Home Shine Kit containing a real bristle 
dauber, a genuine lamb's wool polisher 
and a big tin of high-grade, economical 
paste polish. This Kit is worth 50c, but 
we send it to you for only 25c with the 
coupon below. 

Remember that good polish not only 
makes shoes look better, but actually 
preserves the leather and makes shoes 
wear longer. For most shoes, paste polish 
is best, but for kid shoes we suggest 
Bixby's Liquids. If you want better 
shines for less money, clip coupon now! 



2'n1 

SHOE POLISHES 



2 in 1-Skinol»-Bixhy Corp., Dept. B-4 
88 Lexington Ave., New York City. Enclosed find 
25c (stamps or coin). Send me the Home Kit. 






Name. 



Address. 



City. 



-State. 



BeYbur Own 
MUSIC f 
Teacher 

LEARN AT HOME 

to play by note, Piano, 
Violin, Ukulele. Tenor 
Bunjo, Hawaiian Guitar, 
Piano Accordion, Saxo- 
phone orany other instrument— 
or to ainir. Wonderful new 
method teach en inlialf the time. 
Simple as ABC. No "num- 
ber* "or trick muxfc Co»t aver- 
age* only few cents a day. Over 
BOO. 000 ntadentx. 

FWFF ROOK* Write today for Free Booklet and Kree Dem- 
* ~*f*~ JJV-'V^ax. onrttratfon Lesson explaining this method in 
detail. Tell what your favorite instrument is and write name and ad- 
dress plainly. Instruments supplied when needed, rash or credit. 

U. S. School of Music. 89 Brunjwick Bid? . N.Y.C 





BEST 



S I EVER USED" 

" say thousands 

M 

is- Strong, tough, useful everywhere on 
™ any material except rubber — that's 
Duco Household Cement, made by 
du Pont. Use this transparent, 
waterproof, liquid, permanently- 
binding cement once and you'll 
never go back to ordinary- glue or mucilage. 25c 
a large tube at your stores. Free descriptive folder on 
how and where to use it. Write DU PONT, Dept. P-9. 
Wilmington, Del. 



MAKING CORNER MOUNTS 
FOR "MINT" STAMPS 

HERE is a helpful gadget for the grow- 
ing army of stamp collectors. One of 
the difficulties of mounting what are known 
as "mint" stamps (stamps direct from the 
post office) is that regular stamp hinges 
cannot be used for sticking them in the al- 
bum, otherwise the original gum on the 
stamp is destroyed and its value depreciated. 





CUT" *V S 


-'^CUT ALONG 


! 8END 90°^) 


DOTTED LINES 


1 «• 



HAPD THIN SHEET BPASS 
BEND BACK 





CUT OFF END 



COMPLETED./ 
CORNER 



ALBUM PAGE 



The brass holder and 
how it is used for 
preparing transparent 
mounting corners 
from stamp hinges 



The commonest method of meeting this 
problem is to mount each stamp with the 
aid of two transparent corners in much the 
same way as a photograph is mounted. 

For the well-to-do collector, the price of 
these corners is insignificant, because approx- 
imately 250 stamps can be mounted for a 
dollar, but it is much more economical to 
make the corners from stamp hinges with 
the device illustrated. — G. A. Bender. 



SEARCHLIGHTS 
FOR MODELS 

Neat searchlights 
for ship models can 
be made from the 
caps of discarded ra- 
dio grid leaks. These 
are mounted as 
shown on a small 
binding-post nut by 
means of a Y-shaped 
copper wire. — R. H, 



GRID LEAK CAPS 



SEARCHLIGHT 




BINDING 
POST 
NUT 

How lights are made 



SIMPLE HIGH STRIKER 

(Continued from page so) 

the striking arm and base to fit under the 
counter and around the brass wire track. 

In setting up the striker, the base is held 
with long spikes driven into the ground. 
The upright is supported by two narrow 
boards with bent angle irons screwed to the 
ends as in the small drawing. At the top 
these supports arc bolted to the upright, 
and at the bottom they are spiked to the 
ground. 

After the device has been set up, the ten- 
sion of the wire track may be adjusted so 
that a heavy hit by a«toung boy will send 
the counter well up toward the gong. If it 
is too sluggish, the track may be lubricated 
with vaseline. Only a very strong hit should 
be allowed to shoot the counter up far 
enough to ring the bell, but this can be 
regulated to suit the ages of the children 
using the high striker. 



Wanted.. • from 

Model Railway Fans 

short articles, hints, suggestions of interest 
to all those who have a miniature railroad 
system or intend to build one. Each item 
should he illustrated with one or two clear 
photos and, if necessary, a pencil sketch. 
The text should nut exceed 200 words. 



TOOLS AND MATERIALS 
FOR SHIP MODELS 

(Continued jrom page 61 J 

ncsses. Whatever wood you use, be sure 
that the upper, or deck, lift is straight 
grained and of a good color, unless you are 
going to lay a separate deck. 

For deck houses and pieces of that sort, 
I find whitcwood (poplar) excellent; it 
cuts nicely and takes stains or paints well. 
I prefer staining this wood to using mahog- 
any or oak, because with them the grain, 
being more prominent, is out of scale. Gum- 
wood is also desirable for such purposes 
and is fine for small, strong pieces such as 
timberheads, catheads, and the like. Holly 
wood is even better for such purposes, but 
is a little harder to work. For all very small 
parts, or parts that require careful shap- 
ing or carving, boxwood is best because it 
is almost grainless; however, it has slight 
longitudinal strength. For anything to be 
bent, such as ribs, lemonwood (degame) 1 
is excellent. Strong spars can be made from 
this wood, though they arc usually made 
from birch dowel sticks, which arc tough 
and can be bought nearly to the required 
size. 

In addition to wood, one will require sev- 
eral sizes of cord. Tight-laid linen cord is 
by far the best, because it lasts long and 
does not tighten and slacken so much with 
the weather. It can be bought from model 
supply houses or at fishing tackle stores, i 
Where it is required black, it can be dipped ; 
in any water soluble household dye, but I 
prefer a dye that is soluble in alcohol. 

Several sizes of wire are needed; these 
can be bought in small spools as required. 

Chain can frequently be picked up in the 
ten-cent stores in the form of locket chains, 
eyeglass chains, or bead threading chains. 

The rest of the material is mostly odds 
and ends — sewing cotton and silk, pins, 
needles, scraps of brass, and, if you wish, 
celluloid or fiber for mast tops, caps, and 
similar parts. 

In addition to such tools and material, 
you will need some tracing paper, carbon 
paper, thumb tacks, and dividers, and, if 
you arc going to do any redrafting, a draw- 
ing board, T-square, triangle, and dividers. 
A flexible ruler and weights are a great aid, 
and one -of my most constant companions 
is a pair of proportional dividers. 

REVENGE MODEL SHOWN 
AT WORLD'S FAIR 

Snip model makers who visit the Popular 
Science Monthly exhibit on the second floor 
of General Exhibit Building One at the Chi- 
cago World's Fair will have the rare privilege 
of examining the original model of the Eliza- 
bethan galleon Revenge, which Captain Mc- 
Cann, author of the preceding article, designed 
and built for this magazine (see P. S. M., 
Apr. to Aug. '33 issues) . It is an exceptionally 
line example of craftsmanship by the man 
who has done more than anyone else to pop- 
ularize ship model making. He is now at 
work on a new model for our readers. 



7S 



POPULAR SCIENCE MONTHLY 



Model Locomotive 

BUILT FROM JUNK 

Runs Back-yard Railway 



ALTHOUGH built from material? cost- 
inn only $12.35, this model locomo- 
. tivc hauls 350 lb. on a back-yard 
railway patronized by all the children in 
the neighborhood. It is 4 ft. Ions and weighs 
SO lb. 

To drive the locomotive, an old washing 
machine motor costing S3 was used. The 
speed, being 1,700 r.p.m., had to be reduced. 
The ideal way would be with worm gears, 
but in order to keep the expense down, the 
gears from the same discarded washing 
machine were used. This old washer, which 
cost 50 cents, furnished a set of plain spur 
gears, bevel gears, and pulleys, as well as 
shafting, bearings, and other parts. Three- 
speed reductions were made in this way. 

The 5-in. drive wheels, pony truck wheels, 
and tender truck' were the only new cast- 
ings made. The cab wheels and tender wheels 



were taken from an old sliding door hanger. 
The speed is 3 J/-- miles per hour. To aid in 
starling, the coupler has a built-in spring. 

The rails are fjj in. square iron laid on 
wood ties, 1 by by 10 in., soaked in 
creosote. The ties arc placed lJ/> or 2 in. 
apart, and the rails are fastened to them 
with 1-in. finishing nails. Every other tic 
is all that is nailed, but even so, this would 
have been a tedious job without an electric 
drill. The curves are banked and there are 
the necessary expansion cracks, each con- 
nected with copper wires to complete the 
circuit. 

The power is transmitted through a third- 
rail system. This had to be made with care 
so as to insure safety. The diagram shows the 
construction used. In wet or damp weather, 

the loromotive ,is 
never run. — C. D. F. 




THE Colonel tried to be kittenish 
. . . but the result was catastrophe! 
There is one tobacco that domestic 
pets (from wives to kittens) run 
towards, not away from I 

With Sir Walter Raleigh you are 
almost guaranteed a perfect smoke. 
Why the ' 'almost"? Simply because 
no tobacco can overcome the handicap 
of a foul, unkept pipe. In a well- 
preserved briar there is just nothing 
like the satisfaction you get out or a 
bowlful of Sir Walter Raleigh's fra- 
grant, mild mixture, kept fresh in 
gold foil. 

Your nearest tobacconist has this 
orange and black tin of rare Kentucky 
Burleys. You'll agree with thousands 
ot particular smokers that it's the cat's 1 

Brown & Williamson Tobacco Corporation 
Louisville, Kentucky, Dept. Y-39 



take care of 

tJOUr pipe 



Send for this 

FREE 

BOOKLET 




The locomotive in use. its power 
plant, and third-rail construction 



It's 1 5^— AND IT'S MILDER 
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Our HOMECRAFT KITS now include 

U. s. s. "I nd ianapolis" 



A tiny sum invested today— and those precious 
lives that are in your keeping are made safe by 
old line, legal reserve life insurance. Th< r<> is 

witlilux mMiriltvttdi nothlnn dtfttrutt, The |*n»t«1 
I. hi- ln«onarr iNMpuu whlrh lm* pkM Marc than 

Mtl.tHifl.jHH} in jHiliry lnil.lei* an. I Mi bwW known 
.ill over the world fur i- inm nnikiiii! a 

Him Iv i ri '..1 ohVr whlrh mi MM f ull atT'O'l 1o nil-'. 

.hut tli ink »f it. For 11 itfMufiiM >-f wily per 
■MBtth you niiiv have the 

iii m t rt [tin or Mund Irwl 

n-M-m- I iff i 11 - u i a lift 1 
Iwknl by lunif tlian fai,« 

IHM.MH) in i«%eCs. Sjinit- 
Hi'ioinm 1m all Mr* -is 
In 'II Imth im h a "* I WMUtfL 
The iiuli' v is w \ in 
< Aiict ramormliy to Ihr 
-it inyriii In imnrf law- 

ittf \Yw York. < «l t le< luan 
t«ttlr*l, MliI-nH ullil r\- 
Irttaletl In-iii iinri' prlvl- 

Iffr*. Put thi- wrlal nf- 

l< l the |KTliiiilh'lit IHflfll- 

nm* air mtom] nm'-imif 
far tiie mxt live tew*. 

t'niiMiii Hip iMir rivbi 
hi tins Mhyrtl ngw wii ntnl 
wm> how much in-iiiaini- 

m.iim put mautli will Nor 

a! >«ur an*'. HM "ill 
Itiiy iw|.e a* lililell, Mr. 
Then -nil! llic (itiipon Im - 
In* With lir-t month"- nii'- 

rattm. No iffrm win nil, 

I'n-lal -ills only ihrWutl 
i hi* mail. Ymi ri-k noihhu'. 
Ymii innni'V wilt He vt- 

tilll.lfi] If void ■Mlltrailail 

i- i ml .H rpnh .1 li.) mil ill 
lav. HhuI iii>' rotiiniii mm. 
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month 


purchases 
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18 SI27S 
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19 1248 
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813 


20 1221 
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31 921 
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489 


32 894 


49 


467 


33 866 
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445 
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SENDT- ow c'o TH u^ s 



POSTAL LIFE INSURANCE CO. ▼ 

Attlutr JnrilM. l*ri-. 
Dtpt. 307. 511 Fifth Avenue NEW YORK. N. Y. 

1 cn|.|»*r $ for $ urtrtll nf itlMli allre. 

Ilri ii|iatl«<n 

Kurt il»t» of birth 

Name „ „ 

Si reel 

rttj State 




Ship Model Fittings 

Model Boat Builders who want fine fit- 
tings and model supplies should send 6c in 
stamps for our illustrated catalog. 

THE WILSON CO. 

38 Goodwin St. Bristol. Conn. 



KIT G 



AS AN introduction 
to ship model 
making, you could not 
do better than build a 
12-in. miniature of the 
U.S. S. Indianapolis 
with the aid of our 
new Popular Science 
Homecraft Guild con- 
struction kit. It costs only $1.50 
and contains a block for the hull 
pawed approximately to shape 
and wood of the correct thick- 
ness lor making the various deck 
units, turrets, towers, funnels, 
lifeboats, and similar parts; sheet 
metal for the rudder, anchors, 
propellers; three sizes of soft 
wire for the masts, derricks, 
guns; casein glue, and three small 
bottles of hiiih-gradc enamel pre- 
pared especially for this purpose. 
A blueprint showing all the parts 
full size is included. 

This new kit is marked // in 
the list below. The other kits 
available are also listed. Each is 
accompanied by instructions or 
blueprints. 

A. Whaling ship model Wan- 
derer. All the raw materials — 
wood, wire, fishing line, chain, 
celluloid, and everything but the 
paints, together with Blueprints 
Xos. 151, 1S2, 153, and 154. The 

hull is 20Y< in. long $6.90 

AA. Same with hull lifts 
sawed 7.40 

D. Spanish galleon ship model, 24 in. long. 
All the raw materials (except paints), Blue- 
prints Xos. 46 and 47. and a booklet.. 6.45 

DD. Same with hull blocks shaped.. 6.9S 

E. Battleship model, U.S.S. Texas, 3 ft. 
long. All the raw materials (except paints) 
and Blueprints Xos. 197 to 200 6.95 

EE. Same with hull lifts sawed.... 7.45 

F. Liner Manhattan. All raw materials 
(except paints) for a simplified miniature 
model 12 in. long, and Blueprint Xo. 204 1.00 

G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 
long, and Blueprints Xos. 206 to 209.. 6.75 

GG. Same with hull blocks shaped.. 7.25 

H. Cruiser U.S.S. Indianapolis. All raw 
materials (with enamels) for a simplified 
12-in. model, and Blueprint Xo. 216.. 1.50 

No. 2. Solid mahogany tray-top table 23 
in. high with a IS in. diameter top. Ready 
to assemble 5.90 

No. 4. Solid mahogany book trough 22Y- 
in. long, 9'/S in. wide, and 24>i in. high «tte,r 
all. Ready to assemble 5.30 




KIT F — Materials for 12-in. model of Manhattan 



Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y. 

Please send me Kit for 

which I inclose 5 (or send C. O. D. □) 



Name 



Address 



Lily 



State 

( Please print name very clearly.) 



Xole: Prices of all kits except /• and // are 50 
cents higher west of the Mississippi River lie- 
lause of heavy shipping charges. We prepay 
Ihe postage on both cash orders and C. O. I), 
orders, but if you order C. O. D. you w ill have 
in pay on delivery the extra charges made by 
the Post Office, which amount to 2S cents. Kits 
/• and // cannot be sent C. O. D. This offer is 
made only to readers in the United States. 
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BLUEPRINTS 

to aid you i?i your Home Workshop 



TO ASSIST you in your home workshop, 
Popular Scienxe Monthly offers large 
blueprints containing working drawings of a 
number of well-tested projects. The blue- 
prints are IS by 22 in. and are sold for 25 cents 
a single sheet (except in a few special cases). 
Order by number. The numbers arc given in 
italic type and follow the titles. When two or 
more numbers follow one title, it means that 



Flying Airplane Models 

Bremen (Junkers, 3-ft.), 89-90 $ .50 

Lindbergh's Monoplane, 3-ft., 69 25 

Nieuport XVII, 29-in., 180-181 50 

Rise-off-Ground Tractor, 3-ft., SO 25 

Seaplane, Tractor. 30-in., 87 25 

Seaplane. Morris (Record 12'/, min.). 102 25 

S. E. 5a World War Plane. 30-in.. 168-169 50 

Single Stick, Tractor, 30-in., 82 25 

Tractor (Record Flight 6.024 ft.), 104 25 

Twin Pusher, Racing, 35-in., 86 25 

Winnie Mae, 4-ft., 141-142-143 75 

Boats 

Canoe, Sailing Outfit, 25 25 

Canoe, 16-ft. Canvas Covered Kayak, with 

Sail, etc., 192-193-194-R 1.00 

With full size patterns 2.50 

Duck Boat, Folding, 170-R 50 

With full size patterns 2.00 

Outboard Racer, llj^-ft.. 156 lb.. 128-129-R .75 

With full size patterns 2.25 

Outboard Racer. 10 ft. 4 in.. 114 lb., 211-212 .50 

With full size patterns 2.00 

Sailboat-Motorboat, Combination (15 ft., cat 

rig). 131-132-133-R „ 1.00 

With full size patterns 2.50 

Marconi Rig with Jib for Above. 133A 25 

13-ft. Rowboat-Motorboat, 147-R 50 

With full size patterns 2.00 

14;i-ft. Rowboat-Motorboat, 148-R 50 

With full size patterns 2.00 

16-ft. Rowboat-Motorboat. 1 41-R 50 

With full size patterns 2.00 

Stern Drive Installation (When used with 

Rowboat-Motorboat), ISO 25 

15^-ft. Runabout or "Sportboat" (outboard 

or inboard motor). 17S-176-177-R 1.00 

With full size patterns 2.50 

Furniture 

Bookcase, Simple, 37 „ .25 

Bookshelf and Book Ends, Modernistic, 100 .25 

Bookshelves, Hanging, 77 25 

Bookstand, Modernistic, 88 25 

Book Trough, 68 25 

Cedar Chest, Mahogany Trimmed, 17 25 

Chair, Rush-Bottom, 36 25 

Chests, Treasure, 78 25 

Child's Costumer, J7Pi4 25 

Clock, Grandfather, 19 25 

Desk, Colonial, 21 25 

End Table, Magazine, 68 25 

Fireside Bench, Colonial, 187 A. 188A 50 

Kitchen Table Cabinet. 27 25 

Lamps, Modernistic, 93 25 

Mirror, Scroll Frame, J05 25 

Muffin Stand, Folding, 173A-174A 75 

Pier Cabinet and Corner Shelves, 77 25 

Radio Cabinet, Console, 70-71 50 

Screens, Modernistic Folding, 91 25 

Sewing Cabinets, Two, 31 25 

Shelves and Lamp, Modernistic, 93 25 

Smoking Cabinet, 2 25 

Spanish Mission Armchair, 19SA 25 

Stand. Low Modernistic, 100 25 

Table, Gate-Leg, 24 25 

Table, Tavern, 10S 25 

Table. Tilt-Top. Oak (Top 20 by 24 in.) 140 .25 
Tea Wagon, 13 25 

Radio Sets 

Amplifier, Three-Stage, Audio-Frequency, 42 .25 

Full Electric Headphone Set, 130 25 

One Tube (Battery Operated), 103 25 

Screen-Grid Set, 109 25 

Short-Wavc Converter Unit, 1J7 25 

Amateur Short Wave Receiver, 1SS 25 

Amateur Radio Transmitter, 183-184 50 

All-Wave Portable Receiver, Battery, 217 25 



there are two or more blueprints in the com- 
plete set. If the letter l 'R" follows a number, 
it indicates that the blueprint or set of blue- 
prints is accompanied by photographically il- 
lustrated instructions which supplement the 
drawings. If you do not wish this supple- 
ment, omit the letter "R" from your order 
and deduct 25 cents from the price given. The 
instructions alone are sold lor 25 cents each. 



Ship and Coach Models 

(Construction kits are available fori 
(some of these model?. See page 80) 

Bark. Scenic Half-Model (13'/5-in.). lOi 25 

Battleship— U. S. S. Texas (3 ft. Hull), 

197-198-199-200 1.00 

Bottle, Clipper Ship in, 121-122 50 

Clipper, Baltimore (8-in.). 92 25 

Clipper Ship (20"/S-in. Hull), J J-52-5J-R.... 1.00 

Constitution (21-in. Hull), S7-S8-S9-R 1.00 

Covered Wagon (23'/z-in.). 118-119-120-R.... 1.00 

Cruiser Indianapolis (12 in. long), 216 25 

Destroyer — U. S. S. Preston (31'/ a -in. Hull). 

125-126-127-R 1.00 

Galleon Revenge ( 25-in. ). 206-207-208-209.... 1.00 
Galleon, Spanish Treasure (24-in.), 46-47 .50 

Mayflower (17^-in. Hull). 83-84-8S-R 1.00 

Miniature Coach and Covered Wagon for 

Decorating Boxes, etc., 202-R 50 

Motorboat. 29-in. Cruiser, 63-64-R 75 

Motorboat. Working Scale Model Driven 

by Rubber Bands or Toy Outboard 

Motor (20-in. Hull), 196 25 

Liner — Bremen (20 in. lone), 1S8A 50 

Liner — Manhattan (12 in. long), 204 25 

Pirate Galley or Felucca (20-in.), 44-4S-R 75 

Roman Galley (19-in.). 138-139-R 75 

Sails — Square and Fore-and-Aft for Whaler 

Wanderer or any Model, 18S-186 50 

Santa Maria (18-in. Hull), 74-7S-76-R 1.00 

Schooner — Bluenose (17^-in.). 110-111- 

I12 R 1.00 

Sedan Chair, Queen's (12-in.), 123-124 50 

Stagecoach, Concord (20Va-in.), 11S-116- 

117-R 1.00 

Stagecoach (Cody), with Horses (Coach 

Body 13 in. Long), 144-14S-146-R 1.00 

Steamboat, Mississippi (l9'/ 2 -in.), 94-9S-96-R 1.00 

Viking Ship (20"4-in.), 61-62-R 7S 

Weather Vane, Ship Model (30-in.). 66 25 

Whaler— Wanderer (20^-in.), 151 to 1S4.... 1.00 
Yacht, Sea Scout, 42-in. Racing, 106-107-R .75 
Yacht. 20-in. Racing, 48-R 50 

Toys 

Airplane Cockpit with Controls, 214 25 

Birds and Animals, Jig-sawed, S6 25 

Doll's House, Colonial, 72 25 

Drill Press, Lathe. Saw, etc., 113 25 

Dump Truck, Fire Engine, etc., J01 25 

Miscellaneous 

Bird Houses — Three Full-Size Patterns for 

Jig-Sawing. P-l-2-3 25 

Log Cabin (Three Rooms). 134-R „ .50 

Perpetual Star Chart, 214 25 

Puzzles, Six Simple Block, 6S 25 

Tool Cabinet, Bench Hook, etc., 30 25 

Workbench. IS 25 



Popular Science Monthly 

381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, 
numbered as follows : 

N'o No No No 

No No No No 

Patterns for 

Reprints alone for 

I am inclosing dollars cents. 

Name 



Street 

City and State 

Note: Please print your name and address very 
cleariy. If you do not wish to cut this page, 
order on a separate sheet. 



I SAVED $ 4 00 

And convinced my 
neighbor that — 

■BP 





Dented 
Fenders 

Can be Easily and Quickly 
Repaired with PLASTIC WOOD 

"My neighbor was skeptical. 'How could 
Plastic Wood repair a damaged fender?" he 
asked. I'd show him how. Besides, I wasn't 
going to pay $5.00 for a hammering job. Not 
these days. I'd make my own repairs. 

"I scrapedaway the loose paint and rust, built 
up the dent with thin layers of Plastic Wood 
'til it was slightly higher than the crown of 
the fender. Then I sanded it down smoothly 
and evenly, used a little touch-up black and 
wax — and I had a new fender. A full pound 
can of Plastic Wood cost me $1.00. I saved 
$4.00 and convinced my neighbor beyond a 
doubt — especially when I showed him the 
pictures you see above. My youngster snapped 
them for me." 

Get wise — you car owners who like to save 
repair bills. Plastic Wood stops window and 
windshield leaks; rebuilds rotted tops; forever 
silences body squeaks and rattles; mends 
chipped steering wheels, distributor heads and 
other composition surfaces; fills in enlarged 
bolt and screw holes. For your car, or around 
the house, Plastic Wood is the answer to a 
handyman's prayer. Comes in tubes (25(*) or 
cans (Ijlb. — 35c) and in nine different colors. 

Take This Handy FREE BOOKLET 

In short, don't be without Plastic Wood. 
There are two hun- 
dred ways this amaz- 
ing material, which 
handles like putty and 
hardens like wood, 
can save you money. 
They're all described 
and pictured in a big, 
FREE booklet wait- 
ing for you now — 
just mail the coupon. 




WOOD 



si 




The A.S. Boyle Co. 
Dept. PS-9, Cincinnati, 

Send me that FREE money saving 
booklet "200 Things to Do With Plastic Wood." 

Namt 

Stmt & No 

City 



..Stall 



._l 
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How to make 
working models 
that W-O-R-K 

Lionel, master builder of miniature electric trains 
and motors, now offers you a marvelous oppor- 
tunity. Today you can buy these famous Lionel 
motors separate from Lionel Electric Trains and 
use them to solve your power problem with 
working models. Anyone who is experimenting, 
i»r planning to build working-models that must 
have power to make them actually work, need* 
these powerful miniature motors that can be 
relied upon to do their jobs, year in, year out. 
Lionel Buildo-Motors are just like full-si=cd 
motors except in si:c and power ratios. They 
come in two si;cs. No. 1 at S2, and No. 2 at $3. 
Only Lionel's immense manufacturing facilities 
make these prices possible. Send coupon below 
for leaflet giving full details. 

LIONEL MOTORS 

Lionel Corp., 15 E. 26th St., New York City 
Send me leaflet on Lionel Buildo-Motors 

Name 



Street. 



City. 



SHIP 
MODELS 




The quick and easy road to ship mndetinir is to jret one of our 
acturate neale en nut rut-lion With them you can concen- 

trate on tin- interc^tinKpart ofthe model, Similar eeta for model* 
of Flyinir Cloud, Destroyer IWiun, Constitution, Spanlnh Gal- 
leon, Whaler Wanderer and many other*. Alw> eemf-flnifhi-d 
hull* and all *ort* of material* and fittlnirx cuch a* block*, dead- 
eye*, anchor*. uteerinir wherl*. Kunn, lifeboat*, etc. Larue S4- 
pat-e photographically illu*trati'd booklet, dem-ribintr the above 
aent postpaid upon receipt of 16c 'coin t. Many perxon* on receiv- 
ing tnbt booklet, have ducovered how idmple and enjoyable 1* 
phip mo<lel molt ins. Be sure to net your buoklet before starting 
your model. 

Model Ship Supply Co., Dept. T, Mineola. N.Y. 



12 and 1 5 in . 




Flying 
SCALE 



MODELS 



Different Model* 



-I*. Kim 
i-m Kit 



ti r :i i i 



Full fucelBKe Model 
t>lete in Construe 
und I'lan* and Instruction*. 

Mono coupe Sparrow Hawk 
Polish Fighter FokkarD-8 



I t<> fly. Karh c 
It part*, mate 



Puss Moth 
FokkcrTriplane 
_opwlthC«r 
British 5. E 

I let in of Newest Kits 

IDEAL AEROPLANE & SUPPLY COMPANY. 
28 West 19th Street New York 



50c 



Inc. 
N. Y. 



HARDWARE 



Do you need any special tool or odd »Ue piece of metal yoo 
can t iret at your local store? We can supply It from the coun- 
try '» iu ' -! and nwMt varied tttock of unueual and hard to Bet 
hardware item-, tool* and metal* In »<ld shape*. at sea and 
length*. Also fiber, Hakelite, braaa. copper, pvwter, alerting? 
altver. nickel ailrer, aluminum and atevl tn atrip*. elieeLo, 
ban. wire, rod* and tubing*. Write us what you want. 

PATTERSON BROTHERS " p £W?,i?SFi?-*- 




Fold-Flat 

Wooden Boat Fold in one 
minute. Carry un running 

IhiukI. HI fiHil. U'l'lKllI Ml 

Hi-.. KM r.n.ii. I*i AwreU*; k 
n.. «n Hi-.. tt*. siitiiiiv 

lilldur f.o.li. New Yurk I'lly 01 
rhlmea. Si-mi fur chrular. 
Hammond Lumber Co., 

2002 Alameda Street. 
Los Angeles, Calif. 



Always mention Popular SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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YOU CAN PERFORM 

Mystifying Stunts 

with this homemade 

Repulsion 
Coil 




Bj' Kendall Yord 

ELECTRICAL experimenters who have 
seen large repulsion coils demonstrated 
in college or school laboratories have 
often wished to duplicate the experiments in 
their own workshops, but have hesitated on 
account of the expense involved. The repul- 
sion coil to be described, how- 
ever, may be built for a few 
cents and will provide no end 
of interesting and novel ex- 
periments. 

The coil is connected to a 
transformer giving from 6 to 
10 volts. Then, if an alumi- 
num ring about 5/16 in. in 
diameter and J4 in- wide is 
placed over the vertical steel 
rod, it will be expelled over 
the lop with considerable 
force when the push button 
is pressed. If the ring is 
dropped over the rod while 
the button is being pressed, it 
will oscillate upward and 
downward and finally come to 
rest about halfway up the 
rod. Placing one pole of a 
permanent magnet near the 
ring while it is suspended w ill 
cause the ring to rotate rap- 
idly. Reversing the magnet 
will cause the ring to rotate 
in the opposite direction. If 
the coil is boxed in, allowing 
only the steel rod to protrude, the 
effects will appear very mystifying to 
the uninitiated. 

The form upon which the coil is 
wound consists of a piece of fiber 
tubing j,s in. in outside diameter and 
1.J4 in. long. Mount a fiber washer 
ljfc in. diameter on each end of the 
fiber tubing. One washer — the outer 
or lower one — should be drilled for 
the coil ends to pass through. Thread 
the end of a 12-in. length of !4-in. 





The completed repulsion coil and an easy method 
of winding the wire with the aid of a hand drill. 
The coil may be concealed in a box. if you prefer 



screw-stock steel a distance of Jg in. and 
screw one hexagon nut into place. Place the 
coil form over the steel rod and fill the 
space between the rod and fiber tubing with 
pieces of No. 20 gage soft iron wire 1J4 in. 
long. The last few pieces of iron wire should 
be forced into place in order to secure the 
form upon the steel rod. 

Place the end of a length of No. 22 double 
cotton covered wire through the inside hole 
in the washer and wind eight layers upon the 
form. The winding can be facilitated by 
placing the rod in the chuck of a hand drill, 
as shown in one of the photocraphs. Shellac 
the coil and cover with a layer of heavy 
paper to give a finished appearance. 

Mount the coil on a wood base as shown 
in the drawing. It will be necessary to 
countersink the mounting bole in the wood 
to provide a space for the hexagon nut next 
to the coil end. Mount the push button, 
which consists of two strips of Xo. 26 gage 
spring copper and a piece of 5/16-in. dowel, 
in the approximate position indicated in the 
drawing. Provide terminal screws and con- 
nect up as shown. Place rub- 
ber-headed tacks at the cor- 
ners underneath the base. 

Since the layman generally 
thinks of an electromagnet as 
having only the power of at- 
traction, a brief explanation 
of how the coil operates may 
be of interest. When an alter- 
nating current flows through 
the winding of the coil, the 
magnetic field produced flows 
upward through the core one 
instant and downward the 
next. The changing magnetic 
field flows through the alumi- 
num ring and induces a cur- 
rent in it that is opposite to 
the current flowing in the coil. 
The current flowing in the 
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Copyrighted material 



^A FLYING START 



TO SUCCESS 
/N AVIATION? 




With the 
Greatest Guide Book 
Ever Published 

THE AVIATION MANUAL 

This book will save months of time and hundreds 
of dollars by giving you a thorough ground train- 
ing in Aviation. You need it whether you're 
going to be a pilot, mechanic, radio operator, 
salesman or executive. The Aviation Manual, 
with its 700 pages and 250 diagrams and illus- 
trations, covers the whole field so expertly that 
it will always be a reliable reference book — even 
long after you've finished your preliminary workl 

LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 

all by leading 
authorities 

All Covered in Fullest Detail 

Opportunities in Aviation — The Business of Fly- 
ing — License Requirements — Qualifications for 
Flying — Training To Be an Aviator — Your 
Background of Knowledge — Aviation Schools 
and Flying Clubs — How to Get the Most Out Of 
a Flying Course — Your First Outfit — Standard 
Airplanes, Seaplanes, and Amphibians — The 
Construction of Planes — Power Plants — The 
Manufacture of Engines — Instruments — Elemen- 
tary Airplane Design — Materials and Their 
Properties — Wings and "Props'' — Wind and 
Weather — How a Pilot Inspects His Plane — 
Learning to Fly — Advanced Flying — Laying an 
Air Course — Air Traffic — The Laws of Aviation. 
The Aviation Manual is edited by Lieut. Com- 
mander John W. Iseman, I". S. N. R. He has 
over 5,000 flying hours to his credit, and is now 
commanding officer of squadron VXJrd of the 
L T . S. Naval Reserve. Many of his former stu- 
dent officers are now holding important positions 
in the Aviation industry as pilots and executives. 

REGULAR PRICE $5.00— 
NOW ONLY $3.95 

With Your Name In Gold On The Front Cover 

.Now ynu inny have this hMUttful Manual hound in 
expensive, flexible, fabrikoid, with full «otd edges all 
around for only $3.95 C. O. D. And we will print your 
full name in pold on the front cover. This is a special 
temporary price which may be withdrawn shortly. We 
uill refund your money if you return the book within 
ten days and say you are dissatisfied. Clip and mail 
the coupon to-day. 



Popular Science Publishing Co., 
381 Fourth Avenue. New York. N. Y. 

Please send me a copy of the rejrular $5 edition of the 
Aviation Manual with full frold edtres and my name in 
Bold on the front cover. I am to pay the postman only 
S3. 95 plus a few cents postage when the nook arrives. 
This will nay in full for the Manual. If I am dissat- 
isfied I may return the book within ten days and you 
will refund my money. (0-33) 
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ring sets up a magnetic field which is, at 
any instant, opposite to the field produced 
by the coil winding, consequently the ring 
is forced away from the end of the coil. 
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BOTTOM VIEW • SHOWING HOOK-UP 

HINTS ON REMOVING 
OLD WALL PAPER 

For those home workers who do their 
own wall papering, the following suggestions 
may save considerable labor. In repapering 
rooms, the old paper should always be re- 
moved to make a good job. A great help 
in this matter is to add saleratus or baking 
soda to the water before applying it to 
the walls. About a tablcspoonful to the 
gallon is about right. The water should be 
hot so that it will penetrate better. The usual 
way to apply the water is with the paste 
brush, but this is always a more or less sloppy 
job. A far superior method is to use an 
ordinary garden sprayer designed for apply- 
ing insecticide. These hold about 2J/. gal. of 
liquid and may be fitted with brass extension 
pipes that will reach very close to the ceil- 
ing and enable it to be sprayed from the 
floor. An average room requires only about 
five minutes to spray, including the ceiling. 
It is left until the water is absorbed and 
then given another spraying. Usually two 
treatments are sufficient, and the paper peels 
off easily. This is a very easy, quick and 
clean method. 

To remove the ceiling paper, it is well 
to have two supports on which a heavy 
plank is placed. Then the worker mounts 
this and, starting at one end with his scraper, 
walks to the other end of the plank. This 
takes off a whole strip at once and is a 
simple way to do this awkward and annoy- 
ing overhead job. — H. Caldwell. 

FISHHOOKS FORM DAVITS 
FOR WARSHIP MODEL 

Davits for the Popular Scienxe Monthly 
model of the U. S. S. Texas can be made from 
ordinary fishhooks. A portion of the hooked 
end is cut off and the davit is screwed to the 
ship's side through the eye at the other end. 
It is then a simple matter to tie and glue 
the threads from which the boats are sus- 
pended. As battleships customarily carry their 
boats swung outboard, the davits should be 
set facing outwards. — E. Troup. 




^.GOOD aA 
II LOOKS 

Just examine a U. S. Giant Chain Tread 
carefully. Feel how well it's molded, how 
strong it's made. Notice its full, deep- 
buttressed, black tread — its gleaming, 
permanently-white sidewalls. Inside and 
out,the U.S. Giant Chain is really built — 
and it's just as good-looking as itis long- 
wearing! A pair of them will make your 
bike look like a million dollars — and 
will last longer than any bike tires you 
ever bought before! 

Get a/1 four of these features 
in the bike tire you buy ... 

1 Construction . . . three strong pliel all the way 
around (not just 2 plies and a breaker strip) — deep, 
buttressed tread of toughest rubber known. 

O Rim Grip ... flannel strip makes possible grip that 
™ prevents creeping, eliminates separation of tire from 
rim. (On all U. S. tires.) 

O Non-skid Tread ■ « • specially designed to give 
greater non-skid safety under all riding conditions. 

A Appearance ... sidewalls are permanently white, 
treads permanently black — tire always new-looking. 

United States Rubber Company 

World's Largest U1 Producer of Rubber 



All U. S. Tires al- 
ways have the 
above seal — be- 
ware of imitations. 

Every one of these fea- 
tures means more miles 
— less trouble — more 
for your money! 




SEPTEMBER. I9i3 



U.S. Giant Chains 

with the CRIP tr >°* never slips 



A SCIENTIST'S 




Microscope 



for the 



Hi 



[ERE is a rcason- 
• ably low priced 
Microstore FS microscope, the same 

as those used by ad- 
vanced scientists in large commercial, educa- 
tional, government and research laboratories. 
Takes all accessories for most advanced work. 
One model takes two another takes three ob- 
jectives in dustproof revolving nosepiecc. 
Magnification depends solely upon optics you 
select. Equipped with both coarse and fine 
adjustments. Just the instrument for the ama- 
teur who intends to delve into the mysteries 
of advanced microscopy! Priced from $71 up. 
Use the coupon below for complete details. 



BAUSCH & LOMB OPTICAL COMPANY 
641 St. Paul Street. Rochester, N. Y. 

Pleaeeticndme complete detail* un the KS ami KKS MirtNetrufir*. 
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BAUSCH & LOMB OPTICAL CO. 
641 St. Paul St., Rochester, N. Y. 
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200X MICROSCOPE $2.95 

MAGNIFIES 200 DIAMETERS OR 40,001 TIMES IN AREA. 

The most powerful microscope in America for any- 
where near the money! 
THE NEW BROWNSCOPE "SENIOR" 
Thin hinrh peWVNd 200X. 8 lenn. 12 Inch Dracw mlrronconc re- 
frain in PtarllinK iM-auty the wnndt-rx of the invisible WiifUI. 
I'nmplplr with Hiidrr). trWlfCtiM nr*rdl«* ami tweezer*. IWt- 
paid st the amazinit price of only ££.96! Mail orders tu 

THE BROWNSCOPE CO. 
Dept. 41 329 W. 28th St. New York. 
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Malta bit mnnry on each IS lb. Mnd 
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Parfrild 2 days from complrUi "cut-in-fit'* 

J-* uitMi i Kit $1.1.75. F. O. B. Factory (ii-Seater, 
GIVEN! $1H.'.0). ranVair.lt. Scaworthyl Fait! 

" iappt"*f thioc afloatl RfSH lOo for 
»n«o(ioa" boat ttrtaiti. Great Money* 
M i ,t .■ Plan and J rt i- $6 P*dM* Oferl 
12 S. Mara* 
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Big 3ft. Telescope 

Study Moon, Stars and distant objects with this power- 
ful 8-X Instrument. Special Eye Piece for viewing Sun. 
Included FREE. Makes an ideal microscope. Guaran- 
teed. Big ralue. Postpaid $1.75. C. O. 1>. 13c extra. 
BENNER & COMPANY. T-69. TRENTON. N. J. 



Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 
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FORMS TO CAST LEAD SOLDIERS. INDIANS. TRAPPERS, 

Hunt.ra, wild and Farm Animal.. Tii Wonderful "True to Ufa" 
modal.. Eaay and in.xpen.ive to make. I forni.h all neveaaery 
material. Send &c Stamp for Illustrated Catalogue. 

Henry C. Schiercke. Ghent. New York 
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appearance of the finished case, which weighs 
4J4 lb.) is in general similar to that of a hand- 
some pigskin-covered dressing case, the con- 
struction is more rugged and better designed 
to keep the contents dry in a heavy rain- 
i storm. The estimates of various luggage and 
leather goods shops for a similar specially 
made article ranged from $35 to $65. The 
case illustrated cost $8.16. Actually two 
cases were made — one for a friend — so as to 
use up a whole pigskin. Since that time 
prices have fallen, so you will not have 
to pay as much as the following figures: 

PLAIN russet pigskin, 18-K sq. ft. at 45 
cents, $8.44; plain russet sheep skiver 
(split sheepskin), 13 sq. ft. at 8 cents, for 
lining, SI. 04; 4 snap locks, nickel plated, 
S2.24; 2 russet handles with clips, $2; 4 pair 
Xo. 1 broad hinges, 6 cents; 10 brass ball 
feet, 10 cents; 1 reel pure linen sewing twine, 
20 cents; 1 ball russet-colored shoemaker's 
wax, 5 cents; 1 can best-grade liquid glue, 
$1; 1 lb. -Mi-in. No. 17 F. H. wire nails, 18 
cents; assorted split rivets, 10 cents; 15 sq. 
ft. }/i-ir\. three-ply fir at 6 cents, 90 cents; 
total for two cases, $16.31. 

The whole job was done on the kitchen 
table with a small handsaw, light hammer, 
heavy hammer, screw driver, awl, try-square, 
hand drill, rule, straightedge, leather knife, 
and leather burnisher. 

The foundation, a complete box, was made 
from J4-in. three-ply fir. All joints were sol- 
idly glued as well as nailed. The case was 
provided with a compartment in the lid for 
targets and a folding tray for tools and small 
accessories. No detailed description of these 
is given, as they were included to serve a 
special purpose. One feature, however, may 
be of interest. The tray, which is leather 
covered, was hinged at the center and 
equipped with clasps so that it can be folded 
over and used as a separate small carrying 
case. An adaptation of this idea might well 
serve for other purposes — for example, a 
man's toilet kit in a suitcase. 

The side to which the handle is attached 
will be referred to as the front, and the op- 
posite side (the hinged side) as the back; 
the large surface of the lid will be called the 
top, and the opposite side the bottom; the 
other two surfaces arc the ends. 

Note that the ends and front pieces of 
both body and lid are beveled on the edges 
where lid and body meet and that a space 
approximately % in. wide is left between 
the lid and body when the hinges arc at- 
tached, to allow for the thickness of the 
leather. With well-fitted snap locks, the 
leather covering is compressed tightly enough 
to prevent moisture entering even in a rather 
heavy rainstorm. 

The hinges arc put on reversed from their 
normal position so they will not require 
countersinking, which would weaken the 
case. It is necessary to bevel the back- 
piece to slightly more than a 45-dcg. angle 
to allow the lid to open. The hinges must be 
broad enough to allow the rivet holes to 
clear the bevel. Split rivets are used to at- 
tach the hinges and other hardware. 

When the foundation case is completed 
and the glue firmly set, you arc ready to 
apply the leather covering. Keep the bench 
covered with clean wrapping paper; keep 
your hands clean; and do every part of the 
work with particular care. 

Lay out and cut four templates as shown, 
modifying the dimensions, of course, in ac- 
cordance with your particular job. Try the 
templates on the box. If they fit, lay the pig- 
skin on the bench with the grain (hair) side 
up and select the part with the most attrac- 
tive grain for the top. 
Having determined the proper distribution 



of the leather, mark off the outlines of the 
templates on the hide and cut out the piece 
for the top. The best type of knife to use is 
that which leather workers employ almost 
universally. The least dullness will result in 
a ragged leather edge. The bevel must be 
equal on both sides of the blade; any in- 
equality will cause the knife to drift off the 
cutting line. Hold the knife against the 
straightedge in a plane perpendicular to the 
surface of the leather and inclined about 45 
deg. in the direction of the cut. Make the 
complete cut without lilting the knife. 

With the toppicce cut out, try it on the 
case. Heat the glue until it is fluid if this is 
required by the directions on the can. Place 
the cut-out leather in lukewarm water for 
a few seconds until the uniform darkening 
of the color indicates that it is soaked through. 
Allow it to drain while you applv the glue. 

Beginning at the back, apply the glue with 
a brush in a thin coat to an area extending 
entirely across the top of the case and about 
half the width from front to back. Covering 
too great an area at one time will allow the 
glue to set partially. 

Lay the leather in place, being careful to 
register it exactly at the edges and corners, 
and smooth it into place, working principal- 
ly in the direction in which the glue was ap- 
plied and forcing the excess glue from under- 
neath toward the edges. Apply the glue to 
the remainder of the top surface and smooth 
the leather down over it. 

NOW glue the leather on the back, ends, 
and front as far down as the edge where 
the lid meets the body of the case. If vou 
have cut the leather carefully, the edges will 
meet and butt together at the corners lo 
make a neat, square joint. 

Let the glue set firmly (a matter ot a few 
minutes with the type which has to be 
heated) and then trim the edges to the proper 
angle to turn over into the inside of the 
case. Be careful to make the corners fit up 
closely where they turn over the edge of the 
wood. Glue the edges in place on the edge of 
the wood and inside. 

The leather covering for the body of the 
case is now cut and applied in the same way. 
The large piece covering the back, bottom, 
and front should be applied first, and the 
ends afterward. In the back, both the body 
and lid covering should come just to the 
edge of the hinge bevel and should not turn 
into it. 

When the glue has firmly set all over, it is 
time for the sewing. The materials required 
are an awl, russet-colored shoemaker's wax, 
and linen sewing twine somewhat smaller in 
diameter than the twine that is used for tying 
up laundry. The twine must be of pure linen. 

To prepare the twine for sewing, take a 
suitable length for the scam to be sewed and, 
holding it about 3 in. from the end, lay the 
end down on a narrow strip of wood. With 
the square back of the knife, scrape from a 
point some 2 in. from the end toward the 
end to taper the end. Treat the other end in 
the same way. Then, holding a piece of wax 
between thumb and finger, draw the twine 
from the middle toward the ends successive- 
ly until the whole length is covered with wax. 
Hold the twine 6 in. from the end and roll the 
end with the other hand on the bench until 
it is smooth, round, and tightly twisted. This 
twisted and waxed end will enter an awl hole 
as readily as though it were armed with a 
needle. 

A bulletin has been prepared giving detailed 
instructions for sewing, applying the hard- 
ware, lining, and finishing the case. This 'will 
be sent free upon request lo any reader who 
incloses a self-addressed, stamped envelope. 
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Free Catalog of 
Woodworking Tools 

New 1983 line of "Delta" Quality 
Tools includes improved mo- 
tor -driven Jointers* 
Band Saws, Circular 
Saws, Lathes, Drill Press, 
Moulding Cutters, Scroll 
Saws, and Boring, Rout- 
ing. Mortising, Sanding 
Attachments, and com- 1 
plete line of accessories — 
■11 at new low price levels. 
Send TODAY for , n n - v 
FREE illustrated 10-DAY 
48 -pace Catalog, TRIfll 
and details of 10- ,n,,,u 
DayTrial Offer and Easy Parent Plans. N« 

DELTA SPECIALTY COMPANY, (Division of Delta Mfg. Co.) 
Dopt. B-933 377S No. Norton St., Milwaukee, Wis. 




obligations. 



See Delta Tools in the Electrical Croup 
at the Century of Progress— Chicago 



FREE BOOK 




Colli bottle, hot 
bird : In demand 
everywhere are PR 
Royal WK Squabs, up 2 to 3 times chicken prires. 
Make money breeding them: ready for market 
In J 5 days. We ship everywhere on 3 nun. trial. 
Write now for big free 68- p book, send four cent* 
ramp* for postaKc, learn why. how. 34th year. 
The most profitable kind of poultry to raise, 
nd the easiest kiml 

PLYMOUTH ROCK SQUAB CO. 
16 Howard Street. Melrose, Massachusetts 
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}J50 

' M REAL. 
m VALUE 



feat — Tos.fo7*>' mss&k 



For LAND or SEA 

Thewc powerful brnntf Triraropm were converted from war-time 
M rtH. np.'H which root the Army *•'■...">". SimvisI hi»h power lrn»e.t 
rruMfnifyin* tm or fifteen diameter*. Adjustable eye-piece for fo- 
cusing. Hiir value. postpaid S7.S0. 

Army Periscopes, with Ititlu r carrying case — Postpaid 1j.&0. 

The E. J. WILLIS Co. 

67 Reade Street New York City 
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BUILD THE "REVENGE 1 



Accurate, sfalenttinirs, parts, and complete con- 
struction acta for thin historic model. List free. 
Complete line of build, fitting-* and sets for U.S.5. 
Ten*, as well aa Smiling Ship*. Yachts. De- 
stroyers, etc. Send 15cforncwiflu8tratedcataloK. 

A. J. FISHER 

11 02-2 Eto wah Ave. R oyal Oak . Mich. 




Every Man Out 

of a Job Can 
NOW GO INTO 

BUSINESS 
for HIMSELF! 

Write to Popular Science Monthly about 
this plan which puts you into your own 
business. Be our representative. Get our 
wholesale rates and see how you can really 
make money takim; subscriptions for Popu- 
lar Science Monthly. Nearly half a million 
men now read this fast growing magazine. 
Show your copy to others and take orders. 
Every order gives you a real good profit. 
Some agents travel all over on their profits 
and pile up good bank accounts too. Write 
and get details of this good business plan. 
You will be surprised at the money you can 
make. 

Sign and Send This Coupon 

Popular Science Monthly 
381 Fourth Avenue, New York 

Tell me how I can make money repre- 
sent^ Popular Science Monthly. 

twi 

Xante 

Address 

City Slate 



MICROSCOPE MOVIES ^ 
SEEN ON A SCREEN 

(Continued from p,! : ;i: 43) 

edge of the arc mounting block. One of the 
screws or bolts for holding each coil in place 
can be used as a terminal for the current sup- 
ply. To protect the upper edge of the wood 
support from the intense heat of the carbon 
arc, sheath it in metal or asbestos. In fact, you 
can improve the construction greatly by sub- 
stituting a piece of sheet asbestos for the wood. 

As indicated, the electrical circuit consists 
of a suitable resistance, either fixed or vari- 
able, placed in series with the arc and the 
house lighting circuit. 

WHEN you have completed the sheet 
metal housing for your arc light and 
have fastened it in place with a single pivot 
bolt, in such a way that it can be lifted free 
of the carbons, you are ready to make the 
final adjustments on your micro-vivarium. 

Fill the cooling cell with tap water, plug 
the circuit into the house supply, and ad- 
just the carbons for the best arc. Be sure that 
the bright point of the arc lines up with the 
lens and aperture. Then, remove the con- 
denser lens (B) nearest the objective and slide 
the other condenser (A) back and forth on 
its rail until the spot of light striking the 
back of the aperture plate is as bright as 
you can make it. 

Leaving the lens A in that position, re- 
place lens B and adjust it until the spot again 
reaches its maximum point of intensity. The 
beam of light passing through the conden- 
sers, the cooler, and the aperture then should 
be a brilliant spot on the lens of the objective. 

Having made these final adjustments, you 
are ready for your first magic trip through 
an enlarged microscope land. Although the 
ordinary specimens in your slide library can 
be used in your micro-vivarium, the subjects 
they contain are dead and present none of 
the beauty and motion of the living variety. 
Besides, you can make up special aquarium 
slides that will show you the living things. 

If you were successful in your attempt to 
capture the wily Volvox Globator described 
in a previous article (P. S. M., July '33, p. 
36), you can prepare him as a subject for your 
first microscope movie. All that is needed is 
a glass slide of the type having a shallow well 
ground in its upper surface and a small cover 
plate. Aquarium slides are simpler to as- 
semble than the cold storage variety. Place 
the water containing your actor in the well 
of the slide and slip the tiny cover glass into 
place. Capillary attraction will hold it in 
place without the aid of cement. Then place 
the slide under the aperture plate clips and 
adjust the objective lens until a sharp image 
of your captive is thrown on a white screen 
which is about six feet from the projector. 

YOU can make up your miniature projec- 
tion aquariums as you need them. The 
well slides and cover glasses are so inexpen- 
sive you can keep a supply of them on hand. 
You can even store your specimen slides from 
day to day without killing the organisms they 
hold. Simply slide the cover plate down a 
trifle so the rim of the well is exposed. A drop 
of water taken from the same source as the 
original placed over the opening each day will 
keep your captives alive and healthy. 

"\TEXT month \Ct shall be hack again in the 
J. V noods, on the trail of the amazing my- 
tetoioa, the moldlike organisms found on de- 
caying trees. Varied, fascinating, and baffling, 
these organisms, seen under your miscroscope, 
will open to you an entirely new universe 
where the life forms are neither vegetable nor 
unimal. In the October issue, the manner of 
finding and studying these strange creatures 
will be described and no microscopist will 
want to miss this revealing article. 
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Real Fun, Here! This 
Course of Experiments 
Free with Microscope 

'T'HE Gem Microscope, magnifying up to 300timcs, 
* has been fclluM for $18.00. Now, at no extra 
cost, you get this Course of Experiments incluJeJ. 

A really scientific treatise of nearly 20,000 words, 
fully illustrated, taking you step by step from "How 
To Use A Microscope" through collecting specimen* , 
recognizing, classifying, dissecting, preserving, pho- 
tographing, etc. Soon your friends will envy your 
knowledge and skill. 

Gem Microscopes, made by factory which pro- 
duces U. S. Government's optical instruments, give 
clear sharp view over entire field, make animalculac 
(invisible to naked eye) seem like huge monsters, 
show blood corpuscles, etc. With glass elide, 
mounted specimen, vclvct'Iined case and Course of 
Experiments, $18.00, at dealers or direct, postpaid. 
Money-back guarantee. Amazing sights are await- 
ing you. Order today. 

^J^^ Literature free on request. 

BAUSCH & LOMB OPTICAL CO. 
747 St. Paul St., Rochester, N. Y. 
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MICROSCOPE HEADQUARTERS 



Itiuiarh rf Lonth DrnJc/M — \V\ sell all 1yp«*s of 
mUroKiopi-H. both nviv nutl uimmI from 9H.75 up: 
Kimplh'K, K|H't-iim-iiK, (hfiiilciilfl uml etc M:iil 
onltTM jitveu upppiiil attention. We are America'* 
largest microscope- dealer*. 

B. M. LEVOY, Inc. 

60S Filth Ave., New York City 



Automobile Racing — NEW BOOK! 

Ten Chapters. 137 illustrations, of dirt and champion- 
ship ears and drivers. How io build cars and bodies. 
Converting stock cars to 120 m.p.h. racers. Answers all 
questions on speeding up 
ears ; superchargers, "revs" 
balance, speed. GOBtest 
v>. rr -. i -r-m rules, track records, etc. 
^r^Tf MtwgJf Tostpald $l.np. C.O.D. 

11.11 Order NOW. Ray 
F. Kuns, Dept. D. Madl- 
son vi Nr. Cincinnati. Ohio. 
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nifier; inntruction book, etc. 
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POPULAR SCIENTIFIC SUPPLIES 

Are you in need of chemical or 
biological supplies and appara- 
tus? We carry a complete stock 
of chemicals, stains, frlussware, 
apparatus, instruments, micro- 
scopes, preserved and living 
specimens of plants, animals, 
and insects, collecting outfit-, 
aquarium supplies, books, etc. 

Our 2 4 - page abridged illustrated 
catalogue lists over 1500 items. 

Send 10c for a copy. We will credit 
thi» amount on your first order. 
Source of Scientific Supplies for 
Schools and College* 

NEW YORK BIOLOGICAL SUP PL T CO.. U Un.sn Sausre. Hew Tart, H. f. 

Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 
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ecrets of ^uccessU 

ORIES THAT WILL HELP YOU GET AHE 



A Real Job Is 
Waiting for You! 



You high school graduates who 

haven't been able to go to college — 

You college students who had to 

drop out alter a year or two — 
You shop and industrial office 
workers stuck in routine jobs — 




Draftsmen Well Paid 



You wouldn't pass up a Drafting job if you 
realized how fascinating Drafting work is — 
how well it pays — and how quickly you can 
prepare for a real Drafting job by home study. 

Will You Look Over— 

Beginning Drafting Lesson. To see for your- 
self how fascinating Drafting b, and how easily and 
quickly you can learn it, let us send you (without 
nbltiialion) a beginning lesson — a week's practice 
in Drafting work. This tryout will take only a few 
hours spare time — it may show you the way to success. 

List off Local Students and Graduates. Will 
put you in touch with students and graduates, whom 
yi hi can call upon or phone. They have been invest- 
ing spare time in money-making training. You can 
profit by their experience. 

"Selective Employment Service." Describes 
how we have helped hundred* of students and grad- 
uates ca>h in on their training by securing good jobs. 
Inslead of tiling your employment application and 
waiting for employers to call us, we immediately start 
an exhaustive search for the right position for you. 

We welcome this opportunity to show you exactly how 
our training will help you by enabling you to try out 
our teaching methods, talk with our students, and 
check up on our employment service. Before you make 
any decision in this matter, you owe it to yourself to 
Investigate. Return coupon for material listed above. 

— Amstt fian .St P8gJ — 

Dept. D637, Drexel Ave. at SSth St., Chicago 

YOU may send me Drafting IvAton, Itudvnt Hrti "Se- 
lective Employment s?eni»v." without obligation. 



Same Age.. 



Address 



PRATT INSTITUTE 

BROOKLYN, N. Y. 

School of Science and Technology 

ENGINEERING 

Mechanical — Electrical — Chemical 
Intensive Three-Year Courses 

Apply now for new year 
beginning September 12th 
SEND FOR CIRCULAR 



BEATING DEPRESSION 
AT SIXTY-FIVE 




Wi 



ILLIAM M. 
DOLAN, at 
sixty-five, 
found himself in the 
class of men ''too old 
to work." He had 
been employed as an 
electrician all his life 
and once owned a 
business of his own. 
The depression 
ousted him from a 
a job he had con- 
sidered secure for life and he found him- 
self out in a different world, with just a 
few dollars saved, no relatives or friends 
to whom he might turn and unable to do 
any strenuous labor. Day after day he did 
what thousands of other men like him- 
self were doing; tramped the street from 
morning until night for a job that never 
seemed to materialize. 

As a youth he had been keenly inter- 
ested in photography. As he advanced in 
years this interest changed from a mere 
novice's thrill over taking a good snap- 
shot to a desire to understand the mys- 
teries of photographical technique. 

Suddenly his mind turned to that hobby 
of his. He recalled having read once that 
newspapers and magazines buy photos if 
one knows just how to take them. 

The next morning he called on a news- 
paper friend and explained the situation 
to him. "On your way home." said his 
newspaper friend, ''stop off at the library 
and look at a few copies of trade maga- 
zines." "What I mean," he explained, "is 
magazines that go to bakers, butchers 
or plumbers. Read them. Look at the 
photos and then go out and take photos 
that tell the same story." 

r*\QLAN went home that evening and 
did what his friend had suggested. 
He went over the magazines and he found 
out for the first time in his life that each 
magazine tells everything in its particular 
field that might interest a reader. In the 
baking magazine there were pictures of 
new plants that were just opening; pic- 
tures of bakers who had made money with 
some idea or other. In the plumber's 
magazines, pictures of conventions, local 
gatherings and news. 

Dolan recalled a large baking plant that 
was opening a few blocks from his home. 
The next morning he grabbed his camera, 
went down there, took one shot of the out- 
side, one of the interior and luckily enough 
the builder and owner were there and he 
asked them if they would mind being 
snapped in front of the plant. They didn't 
mind, and Dolan got his pictures. He de- 
veloped and ( Continued on page S7 ) 





Today's bright outlook In Arlallnn 
promised big-pay suiTess quicker, 
('oino to LINCOLN and he certain 
of proper training. This World's 
liest Known School graduates sur- 
■ ful pilot* and mechanics who 
write like this: "... I secured a 
'position on the airport here as tnerhanlc 
and assistant to the director. This pays me 
a Rood salary . . . Your instructors . . . know 
to successfully . . . Impart their knowledge 
others ..." .1. Kenneth Welgel. 
(lucn /intent Amnuvrtt Srhonl. 1'nexoellerJ equip- 
ment. Licensed instructors Including blind fly- 
ing. FTM country, acrobatics, also mastcr 
airnlane merhanirs course. 

Now Is the time to start your training-. Exceptional 
opportunities in Central and south America as well as 
in U. 8. Aviation course* taujrht In either Rmrlish or 
Spanish. Write today. State your age. 

Lincoln Airplane & Flying School 
213C Aircraft Bldg. Lincoln, Nebraska 




To 

make Crowns, 
Plates, Bridge work, 
ite., for Dentist*. Easy 

prst'ttril way to learn me- 
rhaniral denlKtry at home in 
spare time. Full equipment 
of toots and materials includ- 
ed with rourae FKEE. Low 
tuition. K:t-v terms. Writs 
Tor FREE BOOK about this 
money miiklntr profession that 
is not affected by machine 
aite. 

McCarrU School of Mi 
207 N. Broad St. Dept. 




a? 
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ichanical Dentistry 

589 Philadelphia, Pa. 



PSTJMNC XJ>B PACKET 

At 553 A practical, economical method for TIGHTLY 
rcptrinfririK tennin rickets at home. Experience unnectw- 
saiT. Easily done! 

UNIVERSAL FORGED HEAD BRACE, a* illustrated 
SI .45 Postpaid 

Thi* niKKfft head brace assures even tension, and taut 
Btrintrs. Prevent* racket distortion while recttrinirintf. 
SUPERIOR RESTRICTING OUTFIT, complete 

si .65 Postpaid 

Includes 37 ft. extra quality ftrins. (Oranire, Green, 
I'urple. or Wliitn Silk cord trim, tempered steel awls, 
anil eaxy, illustrated instruction*. 
Both UNIVERSAL HEAD BRACE and 
SUPERIOR RESTRING1NC OUTFIT S3. 00 Postpaid 
I.O.D. if desired. 10c extra. Send Check 




The Tennis Equipment Co. 



Trenton, N. J. 



TRI-STATE COLLEGE 

DEGREE IN 2 YEARS 
«■■»■■*■*■■*■»■■*■■*"■*■-■-■*■--■-*-■ 

U.S. Decree In Clril. Electrical. 
Merllunirul. Chemical. Aeronaut- 
ical KnginccrinK. Those who 
luck hik'h school may make up 
work. Low cost-. Students from 
all over Ihe world. See exhibit 
al World's Fair, ll'rffr fur 

iar 593 College) Av«., Angola. I nd. 




T09N Y0UR WAV 
"SUCCESS/ 

DON'T COPY - LEARN TO ORIGINATE! 

RAVE BURNS will teach you HOW to CREATE jH dSSj O.C 
ORIGINAL CARTOON'S at home that you canj» AT09 
SELL ' Course has 261esaotu and 6O0 illustration*. ■ 4VpJ_ 

Send name and address for free detail*. Only- • • - SaaaaaJJ 
raye BURNS SCHOOL. Dept. S-X. Box 2194. Cleveland. Ohio 




RADIO ENGINEERING 

KCA Institutes oilers a combined course o 
hlr.li standard cmbraclne all phu.es of ltadio 
1'rartlcal training with modern equipment 
at New York and Chicago schools. Also gpecta]i?-c< 
courses antl Home Study Courses under new "No 
obllltutlou" plan. Illustrated catalog on reque.-t. 

RCA INSTITUTES, INC., Dept. PM o 
75 Varick St., N. Y. 1154 Merchandise Mart. Chicago 

Recognized Standard in Radio Instruction Since 1909 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 
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BEATING DEPRESSION 
AT SIXTY-FIVE 

( Continued from page 86) 

printed them and then sent them to the 
baking magazine he had been reading the 
night before. Three days later he received 
a check for twelve dollars and a letter 
from the news editor asking for more. 

Dolan averages from twenty to thirty 
dollars a week by taking pictures of unu- 
sual window displays, new plants, new 
stores and men who have made good prog- 
ress in their particular line during the 
depression. 

"The equipment is inexpensive," Dolan 
told me recently. "Any man can buy a 
good used camera cheaply. Later, when 
he begins to make money, he can trade 
it in for a new one. Developing and print- 
ing prices have fallen and it's cheaper 
to have someone else do the more import- 
ant and messy work. It gives a fellow 
more time to go around and get more 
pictures." 

Dolan is now taking pictures of the old- 
est houses in his home town and expects 
to sell them to a local newspaper for its 
anniversary edition. — J. C, New York. 



"FAIR EXCHANGE" FILLS 
FURNITURE NEEDS 




WERE a r e 
many ways 
of solving the 
depression p r o b - 
1cm. Some find the 
old solutions serve, 
:ind some invent 
new ones. One of 
the most practical 
and successful new 
answers is "The 
Fair Exchange" on 
Deacon Hill in Bos- 
ton, a combination of antique shop, sec- 
ondhand furniture market, apartment fur- 
nishing bureau and idea headquarters. 

"The Fair Exchange" came into being 
last fall when Margaret Stephenson and 
Lee Sheehan were in the throes of finding 
furniture for their new apartment. It was 
so difficult to find cheap furniture that 
they suddenly wished there were some- 
where they could go for help. With the 
wish an idea came into being. Why not 
create just such a place themselves, where 
people who were having furnishing diffi- 
culties could rent attractive furniture 
cheaply? 

So. in the teeth of the depression, and 
disregarding all advice to the contrary, 
Miss Stephenson gave up her job in a 
law office in order to open a shop; Miss 
Sheehan kept her job in an insurance of- 
fice so that the concern would have a 
little money for operating expenses. They 
rented a small shop, into which they put a 
few personal possessions, a few simple 
antiques, and then started out to look 
for attractive, cheap furniture suited to 
the special ( Continued on page 88 ) 




MEN ALSO GO OUT OF DATE! 



AUTOMOBILE manufacturers do not dis- 
card engineering principles once they 
are proved — but they're constantly 
bringing out new models. 

There's a lesson in this for you! 

Experience is an invaluable asset. 
But experience can become a liability 
unless it recognizes new-model prob- 
lems and adjusts itself to them— ex- 
presses itself in a modern way. The 
problems of 1933 cannot be solved by 
1920 or 1925 methods. Or even the 
methods of 1929. The man who suc- 
ceeds today must keep up to date! 

How can he do it — how can he ac- 
quire the training that will always keep 
him in step? 



All over this country today are men 
who can give the answer. They arc de- 
voting their spare time to study of 
International Correspondence Schools 
Courses. Some of them are new stu- 
dents, many are former students who 
are safeguarding themselves against go- 
ing out of date. No other educational 
institution in the world approaches the 
field of expert instruction that this 41- 
ycar-old organization provides — and it 
invites you to consider its help in aiding 
you to handle your job better and build 
a future for yourself in this year of 
golden opportunity! Return of this 
coupon will bring full details. And you 
will not obligate yourself in any way. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal University" BOX 7G57-G, SCRANTON, PENNA. 
X Without cost or obligation, please send me a copy of your booklet, "Who Wins and Why," 

and full particulars about the subject before which I have marked X: 



HArrliltert 

□Architectural draftsman 

□ Building K.-l irn.iliu,; 

□Wood Mtthrarklnjc 
□Contractor and Builder 
E 1 Structural] >ntftsiiiu« 

□ Structural Engineer 
[ j Electric wiring 

□ Electrical Engineer 

□ Eicon icEijilitiu* 

□ Welding'. Electric and OM 

□ Heading Simp Blueprints 

□ Telegraph Engineer 

□ Business Management 

□ Office Management 

□ Industrial Management 

□ I YrMtnnt'i Management 

□ Traffic Management 

□ Accountancy 
(JCost Accountant 



TECHNICAL AND I 

□Telephone Work 
□Mechanical Engineer 

□ Mechanic al draftsman 

1 1 Mat binist QTuuliuiiker 

□ Patternmaker 

□ Pipefitter □Tinsmith 

□ Bridge Engineer 



NDUSTRIAL COURSES 

□ Hotting □ Vent llatlon 

□ Sheet Metal Worker 

□ Steam Engineer 

□ Steam Electric Engineer 

□ Civil Engineer 

□ Surveying and Mapping 

□ Refrigeration 



□ Bridge ami Building Foreman QK. H. Locomotives 



□Gas Engines 
□ Die! 



□ R. R. Section Foreman 
OB. R. Br 



nnighway Engineering 

□ Chemistry QPnai macy 

□ Coal Mining Engineer 

□ Navigation 

I jltoilermaker 
I I Textile Overseer or Pupt, 
I J Cotton Manufacturing 
[ 1 Woolen Manufacturing 



□ Agriculture 
6U Fruit Grow-In? 



_ sel Engines DR. R. Bridge and -building _ _ 
[ (Aviation Engines Foreman □ Poultry Farming 

[ lAutomobllo Mechanic QAir Brakes 

□ Plumbing □■Steam Fitting □Train Operation 

BUSINESS TRAINING COURSES 

QC. P. Accountant Q Business Correspondence 

Q Bookkeeping f Lettering Show Cards 

□ Secretarial Work r Signs 

□ Spanish □ Stenography and Tvplng 

□ French f Complete Commercial 

□ Salesmanship □Civil Service 

□ Advertising DMail Carrier 



QRadlo 

□ Marino Engineer 

□ Railway Mail Clerk 

□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 
| Illustrating 
I Cartooning 

□ Lumber Dealer 



-Vfl»i« ^ige. Addrcts 

2*1 ;•»••••■ » Mtmte Occupation 

If you retIM in Canada, tuul this coupon to the International Correspondence Schools Canadian. Limltrd. 

Montreal, Canada 



LEARN AT HOME 

!;.<"GOODMONEY,„RADIO 

Be a Radio Expert. Many men I trained at home In their 
>pare time make S10, $<iit, a week. Many made S5, $10. 
■ 1 i a week in .-pare time while learning. Get facts about 
Raiito'rf opportunities and my amazingly practical .">ii-.">i( 
method ot training. Home experimental outfit* make learn- 
ing easy, practical, fascinating. Mail coupon today for free 
til-pagu book. "Rich Rewards in Radio.*" 

| J. E. smith. President, Dept. 3JP3 

j National Radio Institute, Washington. O. C. 

Send IM your free hook. "Hell Rewards fti R*dk 
| doe* BOt ulilitjaie me. (1 'leant print plainly) 
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How To Secure A 
Government Position 

Why worry about strikes, layoff's, ffl*"aje»^__ 
hardtrmes? Train now for a Govern- 
ment job in the! uturol Increasedsal- 
aries, steady work, travel, ko«1 pay. 
Open to citizens 1* to 50. Let me help 
you become n Railway Postal Clerk, 
Post Office Clerk. City Mail Carrier, 
Rural Carrier,— or help you net into 
any other Government job you want. 
I was a Secretary Kxuminerof Civil 
Service Commission for 8 years. 
Have helped thousands. 

N nw CRFF My 3S-MM book tell* 
OW ri\LL MUt Gov't JoSa and 
how 1 ran he l p tap. Se n d th e eou p on fur you r f >py today. 
A. R. PATTERSON, Civil Service Expert, 

PATTERSON SCHOOL. 169 Wisner BIdg., Rochester. N. V. 

P1eK*e *end me, without oMiKBtion, your free book, "Mo 
Secure a Government Position." 

Name , 

Addreutt 
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One Year From Today 

—What Will You Be Earning? 

''PHIS may be the most important year in your 
A life I Your whole future is apt to depend on how 
you take advantage of present business changes. For 
months — maybe years — companies will be able to 
choose whomever they want, out of the millions now 
unemployed or dissatisfied with their work and pay. 
Naturally they will pick the men with most ability. 

You should make yourself more valuable now — 
not only to protect what you have, but to win pro- 
motions, to make up salary cuts. It is being done by 
OTHERS— It can be done by YOU. 

YES— Pay-raises— TODAY! 

Hundreds of LaSalle-t rained men and women are 
reporting pay raises and advancement right now. 
They are beating the depression and insuring the 
future. Ask us for our new free booklet, "100 Pay 
Raises Today" — showing what they are doing and 
what you can do. 

Ask us also to send you full details about our new 
spare-time training, and to explain how it prepares 
you to meet today's demands and opportunities, also 
about our salary-increasing plan. If you really are in 
earnest, you should investigate at once. Check your 
subject below, write your name and address, and mail. 

LaSALLE extension university 

Dept. 983-R CHICAGO 

Send me, free, your new pamphlet, "100 
Pay Raises Today,'* and details of your / / JIPO 
training plan in the business field checked: 

□ Higher Accountancy □ Business I 't&F^S 

□ Expert Bookkeeping English f lo <*Cry 

□ Business Manage- GLaw — 
ment JLL. B. 

□ Traffic Management Degree 

□ C. P. A. Coaching □ Co miner- 
GGrocery Store cial Law 

Management 

□ Modern Salesmanship DStenotvpy 

□ Industrial Management □ Effective 'Speaking 

□ Modern Foremanshlp 

Name 

Present Position m 

Address . 




SUPPRESSED 
KNOWLEDGE 

OF THE AGEf 
'-I T ' f 

What itr«nq« power* did th« t 
' •nt* poueti? Wh#f« w« the source 
of Knowledge that mad* it possible for thorn to 
porform miracles ? Woro these profound secrets 
burned with ancient libraries, or ere they buried 
beneath crumbling Tomplo walls 7 

These wiie men of tho pott knew the mysteries 
of lifo, and petionai power. Thit wisdom ii not 
lost, — it Is withhold from the mess. It Is offered 
freely TO YOU if with an open mind, you 
wish to step out of the rut of monotonous 
HiTlTllill and MASTER YOUR LIFE. 

THIS FREE BOOK 

Men's intolerance hot at timet swept his 
achievements from the face of the earth, yet se- 
cret brotherhoods have preserved this leered 
wisdom of the ages. The Rosicrucians, one of 
those ancient brotherhoods, INVITE YOU to 
write and secure a free copy of the "Wisdom 
of the Sages." It will point out how you moy 
receive age-old truths. You can learn to MAKE 
YOUR LIFE ANEW — the fulfillment 
of your ideals awaits you. Address: (£. 'o| 
i Friar A.M.P. 



ROSICRUCIAN BROTHERHOOD 



SAN JOSE 
(am JjAa. 



(AMORCJ 

****** 



CALIFORNIA 




it FUN! 

MAKE THIS 
Squirrel Lamp 

Y> 3 Mr, out of a real 
squirrel! Also make 
ash-traya, book- 

«—..: = . etc., csinir rab- 
t *>nsj*. etc. LEARN 
A DMETd MOUNT 
BIRDS, ANIMALS & 
rISIl; tan skins end 
Lke RSn. Iveonto four room. 

I FUN t BIG profit* In 
apare timet 

Free book telle how. 

FREE 

pAAVf (Trite TODAY 

free book tellinii how to learn 
I this fine hobby. Huuk is free. 
I Contain* rasny floe pictures. 
_J STATE YOUK AGE. 
N. W. SCHOOL OF TAXIDERMY, Dept. 3396 Omaha, Nebr. 



Secrets of Success 

"FAIR EXCHANGE" FILLS 
FURNITURE NEEDS 

( Continued from page 87 ) 

needs of the apartments that cluster thick- 
ly on the back slopes of Beacon Hill. 

Beacon Hill apartments, the owners of 
"The Fair Exchange" explain, present 
unusual furniture problems. They are apt 
to be lacking man}' things, while rich in 
unusual features such as fireplaces. So in 
addition to the usual tables, chairs, beds 
and rugs, "The Fair Exchange" finds a 
tremendous demand for odd pieces of 
equipment — andirons, fire tongs, and par- 
ticularly screens. In fact, screens are in 
such demand (to hide the kitchenette, to 
keep out draughts, or to give a semblance 
of privacy to one-room apartments) that 
they promise to be a most profitable side 
line. 

The greatest asset of a shop such as 
'"The Fair Exchange" is its ability to meet 
sudden situations and provide practical 
answers at short notice, as Miss Stephen- 
son and Miss Sheehan know. And service 
— doing necessary things for people and 
doing it more efficiently than they could 
themselves — is the secret of many a busi- 
ness that flourishes in spite of the de- 
pression. So '"The Fair Exchange" thrives, 
for whether one wants a Dutch cupboard 
for a special corner, a screen to hide the 
stove or ice-box or room-mate, or furni- 
ture for a six-room apartment, given 
twenty-four hours' notice, somehow, some- 
where, Miss Stephenson and Miss Sheehan 
are able to provide the perfect answer, in 
spite of less than a year's independent 
business experience, in spite of no capital, 
and in spite of the much-talked-of depres- 
sion. — H. H., Boston, Mass. 



Cash Prizes 



THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 

Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has been 
gained by some method of educational 
guidance, fitness for the job, or appli- 
cation to the work will be considered. 
We are not looking for the "get-rich- 
quick" type of story. 

Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted.^ authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 



R LEARN "I" ,N L0S ANGELES 

adio-le 

TALKING PICTURES O ELECTRICITY 

In junta few years , Radio has become one of the world's leading indus- 
tries. Talking pictures have brought new life and opportunity to the 
Movies. Now, Television is here withapromfse of growth and activity no 
great it cannot be estimated. Come to Los Angeles and leam these fasci- 
nating Trades. Times are getting better. The worst o.' the depression 
Is over. Thousands of new jobs call for trained men. National Grad- 
uates in demand. 

Special New Course- Radio Broadcast Technician 

Given to students who enroll immediately. Webroadcastoverourown 
station. You learn to operate all kinds of latest equipment. 

EARN Room and Board 

7fi<r of our students are earning their living expenses while attending 
school now. We help you get a job. If you are short of money, write 
and explain your problem. We also allow your Coach Railroitd Fare to 
Los Angeles. Send for tree Book 

l~ NATIONAL RADIO & ELECTRICAL SCHOOL. I 
• Dept. PSR-9. 4006 So. Flgueroa St., Los Angeles. Calif. , 

I I 'lease send me your hig Free Hook on Television. Talking I'lctures, I 
| Radio and Electricity. Also details of K. H. fare offer. 

j Name • 

I Address , | 

^ City State J 



M&wSNAPSHOTS 

Magazines, Newspapers and Advertisers: clamoring; for 
llrw pli-turcs! They'll buy them from YOH If you learn 

how to take snlahle pictures! Make your camera pay you giMwl money 
—spare time or fulltime. Read how others do it. Send for FREE BOOK 
"Cashing in On Your Camera." Earn right white you learn. We 
teach you by mall how to take the kind of newsy, human -interest 
pictures that publications want— and how and where to sell them 
with help of our unlimited Marketing 
Service. Mail card or letter. Address 



STRING^r ^RACQUET 




Asm Expensive Racquets 



SI 63 

Outfit C am stele with 
itriaf, loci, and direction. 

Easy to restrfng racquets— better than new. Saves real money . 
Send for this pro rem) tonal outfit today. Good profits made re. 
stringing other players' racquets. 87 ft. string. Colors I'urple. 
Green. Red or White, with length of contrasting color in silk 
:ord trim, awls. Illustrated easy directions. Money back 

Biarante*. 
AKE 
MONEY I 

TOO ■ C O D . if desired. 
^ PROTENNIS STRING CO. .Dept. C-6. Harmon. N Y. 



/Vive 1 % t Home 



Make money in advertising. Prepare quickly during .para 
time. Alao earn while you learn. No experience neceaaary. 
New ea.y method. Nothing el.e like it. Send at once for 
free booklet — "Win Succeaa in Adyertiaing", and full 
particular.. No obligation. 

Page-Davis School of Advertising 
3601 Michigan Ave., Dept. uu, Chicago. U. S. A. 



Established 
1902 



Xew York 

Electrical 

Atk for free booklet Sf'llOOl 
40 West 17th St., N. Y. C. 



Step into aWELlhpaid hotel jc 



Hotels call for trained men. Good pay. fascinating 
work, unlimited opportunities for advancement. Qual- 
ify at home in spare time. Previous expe- 
rience unnecessary. Placement Service 
FREE of extra charge. FREE book gives 
details. 

LEWIS HOTEL TRAINING SCHOOLS 
Room CP-279. Waah.nsjton, P. C. 



51800 
S500O 



ELECTRICAL 
ENGINEERING j 

A concise, comprehensive course for men of * 
limited time, complete in one year. Mathemat- 
ics, engineering drawing, shop-work. Students 
conMruci motor*. Install wiring, test electrical 
inat-hlneir. Modern hulldlng^. 40 years ' buc- 
jtsful experience. Catalog on request, 

Dl ICC ELECTRICAL 
DLlOO SCHOOL 

109 Takoma Ave., Washington. 0. C. 



High School Course 
in 2 Years 



can complete 

this simplified High 
School Course at home in 
2 years. Meets all requirements for entrance to college 

and trading professions. Standard titjrh School t>xta supplied. 
Diploma awarded. Separate subjects if desired. Send for Free 
BoUetia TODAY 



American School 



M <j|i.!,:a'imi. 



Dept. H-637. DrexH Ave, nt 58th St.. Chicago 
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NEW GEARS THAT 
SHIFT THEMSELVES 

(Continued from page 58) 

down when the shift is made and speeds up 
as the clutch begins to take hold." 

"By the way. Gus, that reminds me. A 
fellow said something the other day about 
a new automatic gear shift that's just come 
out on a new car. Is there anything in it?" 

"Sure, if you don't like to shift gears," Gus 
replied. "The general idea is not so new. In 
my younger and palmier days, I had an 
automatic gear shift on my car. You had to 
push buttons to change gears." 

"Do you have to push buttons on the new 
one?" Sheridan asked. 

"VTO, THE new one is really automatic. 

.lN It docs most of the work of gear 
shifting for you and docs it better than you 
could do it yourself. All you do is step on 
the gas and centrifugal force does the rest." 

"Centrifugal force?" Sheridan repeated in 
a puzzled tone. "What's centrifugal force to 
do with it?" 

"Plenty," Gus said. "The whole idea is 
based on it. A set of governor weights fly 
out and work a clutch that throws the car 
into high gear when it reaches a certain speed. 
Once you start the car, the governor weights 
do the rest. When you slow down, the weights 
drop back into place and the car runs in low. 
When you speed up. it shifts back into high 
automatically. It selects the gear that's best 
for the speed and power needed." 

"Only two speeds ahead?" Sheridan in- 
terrupted. 

"Only two in the regular driving range," 
Gus explained, but by turning a small gear- 
selector handle on the dash, you can obtain 
an auxiliary low range having two automati- 
cally selected gear ratios. Actually that's four 
speeds ahead, but only two are used for reg- 
ular driving. The two others are for tough 
pulling." 

"How about the clutch ? Do you have to 
use it at all?" 

"Only when you start. When you get in the 
car you start the motor in the usual way, 
push in the clutch pedal, and move the se- 
lector handle from neutral into the running 
position by pushing it in. Then you let out 
the clutch, step on the gas and forget about 
the gears. To stop, you push in the clutch 
and step on the brake. Simple, isn't it?" 

"I'll say," replied Sheridan enthusiastical- 
ly. "How about reverse." 

"Simply move the selector handle after 
pushing in the clutch," said Gus. 

"Can you 'free wheel' with an automatic 
transmission?" 

"XTOT with that type, but an automatic 
gear-shift arrangement just developed 
in Detroit has the free-wheeling feature. Like 
that clutch I was telling you about a few 
minutes ago, it's operated by a vacuum. 

"It has a master vacuum clutch and three 
separate vacuum gear clutches that are con- 
trolled by a centrifugal governor attached to 
the main drive shaft. As the driver presses 
down on the accelerator in starting, the in- 
take manifold vacuum decreases. This en- 
gages the first transmission clutch and then 
the main clutch. The car is then in low. 
When the car speeds up, the governor shifts 
to the second gear position. Then the driver 
just takes his foot off the gas and steps on it 
again slowly. That engages the second gear 
clutch. To shift to high, he just does the 
same thing all over again." 

"Gosh, in a few years an ordinary car like 
mine will be an antique," grinned Sheridan. 

"Just the same as your car makes a 1925 
model look like an antique," Gus agreed. "It's 
been that way in the automobile game as long 
as I remember — and driving has been get- 
ling easier and safer all the time." 
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some sixty species of birds and animals, I 
found Halitosis, the hooting owl. It seems 
that a trainer discovered the owl would hoot 
during the day when he said to him, "Son, 
you've got halitosis." Next day Kerr walked 
up to the bird's cage and after some pre- 
liminary remarks, said, "Halitosis, let's hear 
you hoot." 
"Hoot, hoot, hoot." 

Gradually Kerr dropped the name and now 
the owl hoots on command. Sometimes he 
needs a little coaxing, but eventually he 
will hoot. I can testify to the fact. 

Believe it or not, skunks are among the 
most popular actors for certain types of pic- 
tures, particularly gag comedies. Skunks train 
exclusively on raw meat. One or two around 
Hollywood really seem to have a glimmer 
of intelligence and will heed spoken com- 
mands grudgingly. Their bits consist prin- 
cipally of throwing a roomful of people in 
an uproar by following a trail of meat 
through a window or digging down through 
dirt covering of a box toward a rat. 

KERR worked several years with Sammy, 
an American eagle, hoping the bird 
eventually would become amenable to sim- 
ple directions. Always, however, he treated 
the bird with great respect, fearing his pow- 
erful talons. At last came a call for a vul- 
ture. Now vultures are rare birds in the 
United States. They are costly to import, 
difficult to keep healthy. So Kerr and an 
assistant took Sammy from his perch and 
in a few minutes, working with only a pair 
of scissors, so trimmed the feathers on his 
head that he was able to double for the 
vulture. 

Sammy's histrionic abilities are confined 
largely to screaming. He literally shrieks when 
Kerr acts as though he were about to at- 
tack the bird. The other day Kerr tied Sam- 
my to a high beam to keep him from fly- 
ing away. But, when the trainer started down 
a nearby ladder, Sammy grabbed Kerr's wrist, 
his talons sinking deep into the flesh. Any- 
one who knows eagles realizes as did the 
trainer, the impossibility of unfastening this 
steel like grip without aid. So Kerr hung on, 
meantime unfastening the eagle's other foot. 
Immediately the bird reached out that mem- 
ber, sinking those talons into the same arm. 
And there Kerr waited in agony, the eagle 
suspended head down, for nearly twenty min- 
utes until the great twenty-thrce-pound bird 
decided to drop off and fly to a rafter high 
on the stage. 

One of the prettiest bird scenes ever filmed 
showed an eagle fluttering its wings nervous- 
ly several seconds before finally soaring away 
from a cliff. Some birds are notoriously ob- 
stinate, but Kerr had worked out what he 
considered a sure-fire way to make the eagle 
take wing. He tied a tiny thread to one leg, 
and, when the director called for action, he 
stood outside the camera's range and jerked 
the thread. With every tug, the bird fluttered 
its wings and on the third pull took off. 

LVTER in the day he and two other eagles, 
* in company with four buzzards, were 
placed on nearby rocks. Invisible strings like- 
wise were attached to their legs. When as- 
sistants jerked, the birds shifted aimlessly 
around, but declined resolutely to sail into 
the air. 

Trainers often submit to severe punishment 
in order to gain the confidence and friend- 
ship of birds. One owner who can provide 
sixty species of birds and animals on short 
notice had frequent calls for a kissing bird. 
What to do? The mackaw, he decided, with 
its red and blue and white plumage would 
blend into scenes of more types than a bird 
of solid color. 



During his early efforts the bird would 
mistake the movements of his lips for an in- 
vitation to peck, and for weeks the trainer 
withstood lacerations of his face. Never, how- 
ever, did he give ground and at last the beauti- 
ful creature learned his master was trying to 
be friendly. Today the mackaw will touch his 
beak to an actress' lips in evident pleasure. 

MANY of the most amusing situations are 
developed with animals who really 
know no direction. True, they do demonstrate 
trainers' ingenuity. The script of one recent 
picture called for a calf to bawl periodically 
during a conversation between two actors. 
Of course, this could have been accomplished 
mechanically had it not been necessary that 
the call appear in the scene. Manifestly her 
sound could not be reproduced unless she ac- 
tually had her mouth open at the time the 
camera was grinding. 

On the set it was discovered that the calf 
would remain silent as long as it could see 
its mother, but would start squalling when 
the mother disappeared. Of course the cow 
could not be led offstage quickly enough for 
the purposes of the scene, so the resourceful 
trainer hid Bossie behind a curtain, reflect- 
ing her image into the calf's vision by means 
of a large mirror. By changing the mirror's 
angle, it was as easy to make the calf bawl 
as to turn a spigot on and off. 

Trainers of movie-animal actors personally 
conduct their dumb stars to the studios. Even 
were strangers able to direct the animals, no 
owner would permit such an arrangement. 
Not only do they wish to collect a trainer's 
fee, but they want to be sure, also, the feath- 
ered and furred animals will receive good 
treatment. 

Not long ago, bystanders witnessed on the 
athletic field of Occidental College, near Los 
Angeles, the unusual spectacle of 200 dogs 
racing across the field yelping in delight at 
being released through the V-necked mouth 
of a corral. Straight past the cameras they 
swept, directly to a group of athletes. Soon 
the actors were lost in the canine melee. 

You would have thought some of these 
animals were being killed to hear the noises. 
They were not suffering, though. They were 
enjoying themselves hugely. 

THE dogs had been reared on three animal 
farms near Los Angeles. Each dog knew 
his master and could single him out of any 
group, no matter how large. So, when at 
last came the call, "camera," a gateman threw 
open the pen and the 200 swarmed out onto 
the field, found their masters among the two 
dozen athletes, and by their presence threw 
into confusion the contest in progress, there- 
by adding to the potential merriment of au- 
diences around the world even though some 
may be unfamiliar with America's particular 
brand of games and humor. 

Here is a bulletin recently issued by one of 
the big studios: 

1. No animal shall be worked more than 
eight hours daily and all shall be fed and 
watered regularly. 

2. No animals shall be wired. (That is, 
held in place by tight wires.) 

3. No drugs, liquid smoke, or electric 
shocks shall be used. 

4. No animals shall be trussed, spiked, 
doped, or fired. 

5. No knotted wire or spiked bit to pre- 
vent free head movement shall be used. 

6. No running wire, trip ropes, or pitfalls 
shall be used. 

All of which, taken together, mean that 
animals must be treated kindly and with 
consideration, that they must be well-trained 
by their owners and capable of taking direc- 
tion either by voice or silent cues. 
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HOMEMADE SEXTANT TO 
FIND LATITUDE 

(Continued from gggg 36) 

from its upper half. The index mirror is left 
fully silvered. 

After placing the circular head of the radius 
arm in its cardboard socket, a pin should 
be run through the center and bent over on 
the back to act as a secure bearing. If you 
use three-ply wood, the pin may become a 
small wood screw. 

The telescope is merely a small piece of 
brass tubing to direct your eye at the proper 
angle. In a professional sextant, this tele- 
scope, of course, contains lenses. 

With care in constructing your model, you 
ran determine your latitude with fair accu- 
racy from the polestar or sun. However, un- 
less this is done over water, you should se- 
lect a location where there are no hills on 
the horizon. 

IT IS needless to say that this article makes 
no attempt to enter into the line points 
of the astronomy of navigation. As a mat- 
ter of fact, the polestar is about two degrees 
distant from the pole, and the aim has been 
merely to make the principles plain by mak- 
ing use of them in practice, and thus give 
you the thrill of finding your approximate 
position upon the earth's surface with no 
other aid than the sun and stars. 

The next article will show how to make a 
simple equatorial telescope mounting, and a 
simple telescope of medium power. The 
method through which astronomers find stars 
by their right ascension and declination will 
also be illustrated by experiments with the 
equatorial telescope mounting. Also, we shall 
complete the astronomy of navigation by 
learning how longitude is determined. 

QUARTER OF ALL STARS 
HAVE BEEN DISCOVERED 

Only forty of all the stars in the sky arc 
close enough to the earth for their light rays, 
speeding 186,000 miles a second, to reach us 
in twelve years. Eight of these twelve-year 
stars are visible to the naked eye and eleven 
of them were discovered within the past 
decade. According to Dr. Adriaan Van 
Maanen, astronomer at the Mount Wilson 
Observatory, Pasadena, Calif., who has made 
a study of these nearby suns, there are at 
least four times as many stars in the sky as 
have been discovered. _ 

SLEEPY BRAIN GIVES 
OFF STRANGE DRUG 

Sleepy brains arc chemical factories manu- 
facturing "hypnotoxin," a strange substance 
that drugs the cells of the body, according to 
Dr. Henri Picron, of the University of Paris, 
France. He has just reported that he has suc- 
ceeded in isolating hypnotoxin from the brains 
and spinal fluids of animals that have gone 
for considerable periods without sleep. In 
other experiments, he injected the sleep-pro- 
ducing chemical into animals that were fresh 
and wide-awake after a long sleep. They 
immediately became drowsy. The effect of 
the drug upon the brain cells is only tem- 
porary so far as he can determine. When the 
sleepy animal is given a normal amount of 
rest, hypnotoxin disappears, apparently oxi- 
dized during sleep. The chemical accumulates 
in "the brain as the result of mental activity 
as well as of physical exertion, the tests 
showed. When a person stays awake after 
becoming sleepy, the surplus hypnotcrxin col- 
lects in the brain and oozes out into the spinal 
fluid, and until this is burned up, the depress- 
ing effect upon the body cells remains. 
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I want you to try one of my test courses NOW ! 

send for "Moulding a Mighty Chest" 
A Complete Course for ONLY 25c. 

It will bo a revelation to you. Yon can't 
make a mistake. The guaranty of the 
■ 1 1 . .iu'.- \ mim in the world stands be- 
hind this course. 1 give you all the sec- 
rets of strength illustruted and explained 
as you like them. You, too, can get a 
mighty buck and a Herculian chest. Mail 
your order now while you can get this 
course at my introductory price of only 25c. 

I will not limit you to the chest. I can 
develop any purt or all of your body. Try 
any one of my tit»t courses listed below 
at 25c. Or, try all six of them for only $1.00. 

Rush the Coupon Today 

Mail your order now and I will include a FICI' K COPY of 
"NKKVBH OK STKEL, MUSCLES LUCE WON." It is a 
priceless book to the strength fan and muscle builder. Full 
of pictures of marvelous bodied men who tell you decisively 
how you can build symmetry and strength the equal of 
theirs, lteach Out — Grasp This Special Offer. 



BOOK WITH PHOTOS 
OF FAMOUS STROMC MEN 



JOWETT INSTITUTE 

OF PHYSICAL CULTURE 
Dtpt. 29Wb 422 Poplar St. 
Scranton, Pa. 

George F. Jowett: Your proposi- 
tion looks good to me. Send, hy 
return mail, prepaid, the courses 
checked below for which I am en- 

clos i .■ - - 

PI Moulding a Minify Arm. 25c 
U Moulding a Mighty Back, 25c 
i J Moulding a Mighty Grip. 25*' 
□ Moulding a Mighty Chest. 25c 
"Narv«s of steel. Q Moulding Mighty Leas. 25c 
Mutclas ||M iron" □ Strong Man Stunt Made Easy 23c 
SENT FREE! □ All 6 books for HM. 
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Little Ideas 
May Have 

COMMERCIAL 
POSSIBILITIES 



Your own ideas may have such 
possibilities. To benefit from the 
profits your invention may make 
possible, you not only need to in- 
vent it — you need to patent it. 

FREE BOOk — "How to Obtain a Patent" 

Book tells you just what is necessary to do and 
how to do it. Inventors praise our service. 
Established 35 years. Fees reasonable. De- 
ferred payments if desired. 

MAIL COUPON 
TODAY 



DELAY 
MAY BE COSTLY! 

MAINOFFICESiS4S-JVIctorBuildlng,Washlngton.D.C. 
Branch Offices! 1640-J Conw.y Bide., Chicago; 10O7-J Woolworth 
Rid* New York: 62S-J Fidelity rhila. Tru.t Ride., Philadelphia: 
614 .1 Empire Bldte., Pittsburgh; 10I0-J Hdmrt ltli/tr.. San Fran- 
cisco. 

Please send me your free book, 646-J, "How 
to Obtain a Patent," and your "Record of In- 
vention Blank." 

Name 

Address 

City State 





Write for Free Book, HOW TO OBTAIN A PAT- 
ENT and RECORD OF INVENTION — or send 
drawing or model (or examination. 



MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 



I 1638 Woolworth Bld R .. Dept. C. New York I 
I 20SEARLE BUILDING WASHINGTON, D. C. 

J Please send me your Free Book. "How to Obtain i ! 
| Patent." and your "Record of Invention Form." [ 

| Name | 

^Address ^ 



PATENTS— TRADE MARKS 

All cases submitted given personal attention by 
members of the firm. 

Form, "Evidence of Conception" and instructions, 
"How to Establish Your Rig/its"— FREE.' 

LANCASTER, ALLWINE & ROMMEL 

PATENT LAW OFFICES 

413 Bo.cn Building; Washing-ton. O. C 



PATENTS 

BOOKLET FREE HIGHEST REFERENCES 

PROMPTNESS ASSURED BEST RESULTS 

Send drawing or nmdcl for examination. 

WATSON E. COLEMAN, Patent Lawyer 

724 Ninth Street Washington, D. C. 



Inventions Promoted 

Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 

ADAM FISHER MFG. CO. 

183-D Enright, St. Louis, Mo. 



TIRES TORN TO PIECES IN SAFETY TESTS 

(Continued from page jj) 



inch high. Operation of this machine hour 
after hour subjects the overloaded tires to 
punishment as severe as anything they are 
likely to meet in service. 

Because heat is a prime enemy of rubber, 

the laboratories are kept at a constant ninety - 
degrces-in-the-shade temperature, so the tires 

will be tested under conditions most likely to 

subject them to severe strain. 

WHEN they have been pushed almost to 
the breakdown point, they go to the 
operating room where specialists perform the 
all-important autopsy. Carefully dipping their 
knives in water, they cut through the outer 
layer of rubber and peel back the first fab- 
ric ply. Then, layer by layer, the fabric, sat- 
urated with rubber, is turned back until the 
tire looks like some strange book with its 
yellowish pages open. 

It is on such pages that the experts find 
written the story of why' and how tires fail. 
Tiny cracks and breaks in some of the lay- 
ers show where the material has started to 
give way. By compiling data upon the points 
where a tire fails first, the engineers have 
been able to concentrate upon strengthening 
the weak places and thereby lifting the aver- 
age of safety. 

To discover how treads will wear, spe- 
cial tests are used. One method is known 
as "fingerprinting." Taking a sheet of bright- 
ly polished tinplate, the engineers coat it 
with ink made of beeswax, paraffin and lamp 
black, spreading the wax on evenly with 
the aid of a rubber roller. Then, placing 
the plate on the ground, they sprinkle over 
it, with a salt shaker, a small amount of 
granular abrasive, — enough to distribute the 
grains one-eighth to one-fourth inch apart. 
Then the ear is driven so that the tire to 
be tested passes over the plate. The tread 
design is impressed in the coating, and the 
abrasive grains, pressed against the pol- 
ished metal, scratch little hooks as a result 
of the wiping action of the tread. These 
hooks are from 0.01 to O.OS of an inch long. 
Examination of them through a microscope 
tells the research man much about the be- 
havior of the tire tread, and often reveals 
the cause of excessive wear. 

A curious fact about the wear of tire 
treads has been discovered through such re- 
searches. Many motorists believe that sand 
roads are particularly hard on tires. As a 
matter of fact, the experiments have revealed 
that sand often reduces wear instead of in- 
creasing it. This is true especially of some 
parts of the Southwest, where fine sand hav- 
ing rounded grains, is common. The particles 
act as little roller bearings and reduce fric- 
tion between tread and road surface. 

RIDING quality also comes in for its share 
of investigation when tires arc being 
tested. The principle of the earthquake-de- 
tecting instrument, the seismograph, has been 
adopted for making quick checks upon the 
riding qualities of cars and tires and in meas- 
uring the effect of different road surfaces. 
The device used is known as a "comfort 
meter." It consists of a weight, suspended by 
a calibrated spring, connected to a piston 
moving in a cylinder of oil. A sensitive 
feather valve in the piston permits it to 
move freely in one direction but with diffi- 
culty in the other. Thus when a road shock 
causes the weight to move down, or more 
accurately, the car to move up while the 
weight stands relatively still, the piston moves 
downward without resistance but is checked 
in its return by the oil. 

If another and another bump happens to 
be encountered before the piston has time 
to overcome the oil resistance, the weight 



remains down. A pointer operating over a 
scale enables the engineer to read off the riding 
quality, or shock-absorbing ability, of any tire 
traveling over a known road surface. 

Because the actual conditions met by a 
tire in service can be duplicated only on the 
road, fleets of test cars carry on the work 
from the point where the laboratories leave 
off. These fleets comprise trucks and passen- 
ger cars of all descriptions. They travel on 
every imaginable kind of road and they often 
run twenty-four hours a day, crack drivers 
taking the wheel in eight-hour shifts. The 
passenger cars average fifty miles an hour and 
cover 1,000 miles in a day. 

WHEN a driver starts his day's shift, 
he checks the air pressure in his tires. 
Then, four hours later, he checks the pres- 
sure again. At the end of the run, the pres- 
sure is again checked. Every time the speed- 
ometer turns over 300 miles, the driver stops 
and changes all of the tires about. This con- 
stant changing, which causes a complete ro- 
tation of tires every 600 or 1,200 miles, re- 
sults in the same amount of wearing action 
being applied to each tire on the car. 

By juggling inflation pressure, driving 
speed, and amount and distribution of the 
load, the tire engineer can test any part of 
the tire he desires. Thus by under-inflating 
a truck tire, increasing the load to ISO per- 
cent of normal, and having the driver main- 
tain a speed of about thirty miles per hour, 
he can cause the carcass, or internal fabric 
structure of the tire, to receive the greatest 
punishment. 

Traveling about the country day in and 
day out at the rate of a mile a minute may 
seem like a hazardous occupation, but ac- 
cidents are almost unknown in a test car 
fleet. Routes are selected so as to avoid heavy 
traffic. Machines are inspected constantly 
and repaired instantly if a defect is found. 
And the drivers are kept physically and men- 
tally fit. So successful have been the test car 
drivers of one high-speed fleet that they 
have traveled a million miles for every ac- 
cident involving property damage of ?150. 

In the winter, the testing fleets head south 
or west. Because tires wear longer when 
there is ice, snow, or even water on the 
roads, tests made under winter conditions 
would extend over several times as many 
miles as those made in summer. 

However, one spectacular form of tire test- 
ing does take place in the north during cold 
weather-tests of the anti-skid characteristics 
of cars on ice-covered highways — tests that 
are essential to safety in driving. 

DURING such tests, as well as in the labo- 
ratory work-room, new facts about tires 
and how they behave have been uncovered. 

For instance, did you know that the aver- 
age tire is completely off the ground a third 
of the time when a car is going fifty miles 
an hour? Even on good pavements, the tests 
of the research men have shown, a tire is 
constantly bouncing or oscillating up and 
down. The tiny jumps occur rapidly, ap- 
proximately a twelfth of a second being re- 
quired for each leap off the ground. 

Again, the experimental work has shown 
that a new tire has to be broken in just like 
a new automobile. After 30O miles of service, 
your tire is more efficient and flexible than it 
was on the day it was bought. This is be- 
cause the tire leaves the factory with a thin, 
hard skin on the surface of the tread, the 
result of overcuring the mold "dope" into 
the rubber and the later application of pro- 
tective paint. It is after this tough skin has 
worn away and the casing has limbered up, 
that the tire gives its best service. 
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LIGHT FOILS RARE-STAMP RACKETEERS 



So the racketeers make fake perforations 
along the straight edges by cutting out tiny 
half circles exactly matching the perforation 
marks on the other sides. Under the expert's 
microscope the projections on the different 
sides of the stamp are shown magnified hun- 
dreds of times. Those left between the half 
circles of the fake perforations have clean- 
cut, straight edges while those left where the 
stamps have been torn apart have fiber ravel- 
ings sticking out and ragged edges. 

Special perforation gages, containing rows 
of different-sized black dots, enable the expert 
to check up quickly on the type of perfora- 
tion used in any given stamp. In the United 
States, the standard for ordinary issues is 
eleven and ten and a half perforations for 
every two centimeters. Some years ago, when 
Fournicr of Switzerland, the ace of stamp 
counterfeiters, died, it was discovered that 
he had produced a complete set of homemade 
tools to reproduce even' known type of 
perforation. 

SOMETIMES, I was told, instead of put- 
ting on perforations, the faker takes them 
off. An example of a stamp worth more with 
only two sides perforated is the 1907 United 
States coil stamps issued for use in the first 
vending machines. They appeared not as a 
special issue but as ordinary stamps with the 
sides straight-cut. Collectors did not awake 
to the fact that they were different from the 
regular issue until the stamps had become 
relatively rare. When the demand for these 
stamps arose the stamp fakers proceeded to 
supply it by cutting off the perforations of 
ordinary stamps of this date and selling them 
as coin-slot originals. 

In other cases, stamps have been cut in 
half to enhance their value. Years ago post- 
masters in Canada and the United States 
sometimes cut two-cent stamps in half, for 
example, to make one-cent stamps when they 
temporarily ran out of the stamp of lower 
denomination. One 1847 bisected ten-cent 
stamp, postmarked "Concord, N. H.," now 
has a value of SI, 250, while an ordinary ten- 
cent stamp of the same issue is worth only 
S2S. Such specimens arc much sought after. 
However, collectors want them "tied to the 
cover," that is, attached to the envelopes with 
the postmark running off the stamp onto the 
paper, to indicate they arc genuine. 

A few months ago, a Canadian stamp faker 
sent a New York dealer half a dozen bi- 
sected stamps tied to ancient 1858 envelopes 
with apparently genuine postmarks. But, by 
a curious oversight, he wrapped the stamps 
in a piece of paper on which he had tried out 
his counterfeit rubber cancellation stamp and 
it contained half a dozen clear imprints of 
the identical postmarks carried by the stamps I 

ONE of the most difficult things for an 
expert to expose is a fake surcharge, or 
imprint on the face of the stamp raising or 
lowering its value or designating it for special 
service. Many of the early air-mail stamps 
were made by surcharging ordinary issues, 
the most famous being the 1919 Hawker. It 
was issued in Newfoundland when Harry 
Hawker, the British pilot, attempted to fly 
the ocean shortly before Alcock and Brown 
succeeded. 

Forced down in mid-Atlantic, the flyer and 
his mechanic were picked up by a tramp 
steamer, which carried no wireless, and 
reached Europe days after they had been 
given up for dead. By a curious twist, the 
mailbag, which had been left floating in the 
ocean, was picked up by another vessel. The 
value of the stamps it contained is now some- 
thing like SI, 000 apiece. 

As it is comparatively easy to print a fake 



surcharge on an ordinary stamp, special care 
is taken with rare stamps of such issues. The 
latest method of ferreting out fakes of the 
kind is to place a know n genuine stamp beside 
the submitted one under ultra-violet light. 
Unless the inks used in printing the surcharge 
are identical, they will fluoresce, or glow, in 
different colors. The printing is also gone 
over with precision scales, and looked at under 
pieces of glass ruled off into millimeter squares 
and concentric circles a millimeter apart, to 
detect variations in type and spacing. Some- 
times the ink is examined chemically. 

FREQUENTLY, the cancellation is the key- 
to a forgery. Many stamps are worth 
more when they have been cancelled in a cer- 
tain place or in a certain way, and such post- 
marks are imitated by the fakers. There is the 
case of the United States twelve-cent issue of 
1856. A few, having green cancellations, are 
worth five times as much as those which are 
postmarked in the ordinary black. On several 
occasions, attempts have been made to wash 
off the black ink and substitute green. Such 
work would be comparatively easy and would 
fool the naked eye. But it wouldn't fool the 
latest apparatus of the experts. 

By placing the bits of paper under ultra- 
violet light and by photographing them with 
special color-sensitive plates, the experts can 
determine where chemical erasing has been 
done. In fact, in at least one instance, the 
black light rays were too effective. This was 
in the case of the "ghost" postmark found 
on a stamp in the collection of a famous 
philatelist. 

When his stamps were being examined by 
an expert, the faint but certain print of a 
postmark became visible under ultra-violet 
light on the face of a rare, supposedly un- 
used stamp. The collector thought he had 
been sold a doctored specimen from which 
the postmark had been removed. But a cu- 
rious solution was found to the mystery. A 
few years before, he had rearranged his al- 
bum. The questioned stamp had taken the 
place of another specimen which was a used 
one. On the back of the opposite leaf, the 
postmarked stamp had left an invisible ghost 
print which was transferred back to the sur- 
face of the unused stamp by the pressure of 
the leaves. Although the ink marks were so 
faint that a magnifying glass failed to detect 
them, the ultra-violet rays brought them out. 

THE two most popular forms of stamp 
faking today are removing cancellations 
and repairing damaged stamps. Torn or (lam- 
aged specimens can be bought for a small 
fraction of the price of perfect ones. So, by 
extremely delicate work, underworld stamp 
surgeons patch up tears, plug in holes, put on 
corners, turn center vignettes upside down, 
to produce apparently perfect copies or to 
enhance the value of various specimens. 

I learned of one instance in which parts 
from four damaged stamps were combined 
to produce what passed at first glance for an 
authentic copy. 

In some European countries, stamp re- 
pairing is considered a legitimate profession. 
There, specialists have developed amazing 
skill at combining, altering, and improving 
stamps to dress up a collector's album. Fre- 
quently, such stamps find their way to Amer- 
ica, after the collector's death, and add to the 
problems of the expert. 

But, almost invariably, by employing his 
knowledge of stamps, his collection of refer- 
ence volumes, his comparison specimens and 
the latest aids to scientific investigation, he 
is able to separate the real from the spur- 
ious and to detect even the most cunning of 
the counterfeits. 



PATENT 

Yaur ideas 

Small Ideas May Have Large 
Commercial Possibilities 



If you hope to realize profits from your 
invention, you must protect it with a 
U. S. Government Patent. Otherwise, 
you may find that all your time and la- 
bor have been lost, because it often hap- 
pens that other inventors are working 
on the same idea. IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 
PATENT AT ONCE! Your first step is 
to Ret my FREE BOOK. It tells you in 
simple, plain language just what you 
must do, how you must proceed in or- 
der to secure Patent protection. 
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"Record of 
Invention" 

rnrr if you act 

r If L promptly I 
" will wnd you 

this valuable Record of In- 
vention blank ab5o!utetv 
FREE. It may help you 
to prove your richl to your 
invention later on. 



I Serve You in Secrecy 

You can communicate with me in perfect 
confidence. Any drawings, sketches or letters 
you send me will be kept in strong, steel, 
fire-proof files that are accessible only to author- 
ized members of my staff. I have served inventors 
located in every state in the Union. My service 
If prompt, careful, efficient. Your first stop — 
the move you should make todav — is to SEND 
THE COUPON' FOR MY FREE BOOK. 



CLARENCE A. O'BRIEN 

Registered Patent Attorney 
WA SHINGTON. DC. 



Clarence A. O'Brien, 882 Adams Building. 
Washington, D. C. 

Please send me your free book. "How to 
Obtain a Patent," and your "Record of 
Invention" form. 

Name 

Address— 
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1000 NEEDED 
INVENTIONS 

Here is the most remarkable ln>ok ever offered to in- 
ventors. One Thousand needed invention* listed and 
deserllu'd. Arranged as follous: General I'lotdems ; 
Automotive ; M whan I ml ; Kleetiieat ; rheniieal ; Radio ; 
Marine. Separate ehapter on the Ten Most Xeeiled 
Inventions. This book may give you one Idea lliat will 
win you a fortune. Nothing el>e like it ha> ever been 
published, compiled at riUMtnuui expense. Kill t I'd by 
Itavntond Franeis Yates, formerly Managine Kditor of 
a ieadine Neicnttfle inutiazlne. liver lmi pam*. durably 
liound. 1'rlec Jl.uu. 

Send No Money 

Cut out this advertisement and send it in UK with your 
name and address plainly written and your copy of Un- 
remarkable (took "1000 Needed Inventions'* nil he sent 
iiunieiliaiely. I'ay the postman only plus imsta^ on 

nrrlval. Money baek after 1" day-' examination If desired. 
Limited edition. Write NOW. {Oufsitlv I'.S, $1.J5 vitsft 

BUREAU OF INVENTIVE SCIENCE 
Dept. 29 Rochester, New York 
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PATENTS SECURED 

Trade-Marks Registered 

I offer you the advantages of my 35 years 
experience as a patent lawyer and assure you of 
personal attention to your business. 

TERMS REASONABLE. 
Book and Information Free. 

L. F. RANDOLPH 



340 Victor Building 



Washington, D. C. 




Latest Model 1933 Haenel 
repeat Iiik pistol. Sturdy, 
ma-si if construction, easy 
eoekinjt lever. 100 shot roan- 
azine. Accurate for target. Powerful 
for small name. Blue or Nickel finish, 
shoots 11. H. steel idiot. Weight I* oz. 
Price with 500 shots Free— $4.95. 
$2.00 deposit on C. O. D. 

FREE Cnlnlor-Colta, Kiftr*, Binor«Ittr*, ftc. 

HUDSON Sporting Goods P-52 W. 
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Inventions Wanted 

Patented or unpatented. If you 
have an idea for sale, write 
HARTLEY'S Inc., Box 928 D, 
Bangor, Maine. 



UNPATENTED IDEAS 
CAN BE SOLD 



r l tell you how and help you make the^ 
sale. Free particulars. (Copyrighted) 

Write W. T. Greene 
921 Barrister Bids. Washinf ton. D. C. 




6# EARN MONEY AT HOME! 

nvest your spare time in buildinjr 
ship models. Good demand 
amongyourfriends. Quality con- 
struction B«tt> with clear 
draw in ks arc easy to finish . 
Hulls rumr fullv shaped and 
tuunled. "Golden Hind" 
net onlv $9.75 plus 8 lbs. 
puauute. Send lBc (coinn i 
for Interextinfr catalog <if 
hiBturic mudvlu and parts. 

ROY HANCOCK 

5 Dsualsi Ave., Portsmouth, Va. 



Inventions Wanted 

Patented or Unpatented 



Our manufacturer-clients now want additional 
improved inventions. For information, write 

Chartered Institute of American Inventors 

587 Barrister Building Washington. D. C. 

World** Larg&tt Organization oj Inventors" 



Adjustable Automatic Gas Distributor 
for Apartment Buildings 

Switches Bas used In apartment laundry Ihrnusth user's 
individual meter. Saves landlord or owner money. 
Kliminates waste. Kufefruard- tenants. This valuable 
invention for Kale outright. 

J. KEYSER 
41 17 Lakeman St. Cincinnati, O. 



of the door is well covered by a double grill, 
each half of which is connected to a high- 
voltage coil or transformer. Passage of a fly 
through the prill reduces the insulated distance 
between two of the metal strips and causes a 
spark to jump through the insects body. 
Electrocuted flics drop int6 a trough from 
which they are emptied at intervals. Such 
doors, which are harmless to anything but an 
insect or spider, can be used on residences as 
well as cow barns. Operation cost is low. 

ANOTHER form of electric light insect 
trap is providing food for fish in an Ohio 
state hatchery. A large electric lamp is sus- 
pended a few feet above the water, in the 
center of the fish pond. At night, insects con- 
gregate about the lamp by the thousands. 
Many of them drop into the water, and pro- 
vide abundant food for the fish. This system 
can be used in connection with any garden 
pool. Besides having a dollars and cents value 
by providing fish food, it keeps insect pests 
away from porches and other places. For a 
moderate sized pool, a seventy-five watt lamp 
is sufficient. 

Mechanical means of capturing insects do 
not all depend on the use of a bright light 
source. Some of the most valuable work is 
done with baited traps, the bait being some 
substance which attracts the victims by means 
of an irresistible odor. 

The U. S. Department of Agriculture has 
carried on extensive studies of the control of 
various insect pests by means of traps. Con- 
gress appropriated considerable money for 
large-scale bait-trap experiments with the 
Oriental fruit moth which causes extensive 
damage each year. 

Experimental areas were established in 
Georgia and Indiana, and traps were set out, 
baited with various substances. Such traps, 
according to Bureau of Entomology experts, 
need not be elaborate — a simple fruit jar be- 
ing effective. The best baits were found to be 
oil of anise, ethyl cinnamate, terpenyl acetate 
and oil of mace. 

Results of the experiments in Georgia and 
Indiana indicate that damage done by the 
fruit moth can be reduced fifty percent or 
more by using traps over large areas, in half 
of the trees. In Northern Georgia it cost an 
average of $8.00 an acre to maintain traps 
for one season over a large area. This in- 
cludes allowance for depreciation and other 
expenses. 

The Oriental fruit moth studies included 
marking moths, liberating them, and then re- 
capturing them with traps. An average of 
fifty percent in recaptured insects has been 
reached, and in some cases all of the liberated 
moths were caught. Some were captured 
more than a mile from the point where they 
had been liberated, indicating that trapping, 
to be effective, must not be confined to a single 
orchard, but must be extended over a large 
area. 

THE Japanese beetle, which is expected to 
extend its destructive activities over the 
whole of the United States, and which makes 
a specialty of attacking well-fertilized grass 
plots such as lawns and golf courses, can be 
most effectively controlled in localities where 
the infestation is light, by traps used in con- 
junction with soil treatment. 

If you visit Washington, you will see. in 
parks* on the lawns of government buildings 
and elsewhere, devices that look like a bucket 
hung from a steel standard, and equipped 
with a glass jar at the base and white vanes 
at the top. These are Japanese beetle traps, 
of which thousands have been put into use 
during the past five or six years. The princi- 
pal purpose of the trapping in Washington is 



to determine the distribution of the beetle. 
However, it is now possible to reduce the 
beetle population considerably by the use of 
such traps over a wide area. If placed on 
only a small plot of ground, they may serve 
to increase the trouble by attracting insects 
from neighboring, unprotected regions. 

THE trap developed at the Japanese beetle 
laboratory consists of a funnel enclosed 
inside a sheet metal cylinder and emptying 
into a glass fruit jar. Around the funnel, near 
the small end. is a perforated ring holding the 
bait. At the top is a vane made by mounting 
two flat pieces of metal at right angles to 
each other. Experiments have shown that 
the best color combination is light green for 
the cylinder and white for the baffle and in- 
side of the funnel. The glass fruit jar, into 
which beetles fall, has a small slit cut in 
the bottom to let water out. The Japanese 
beetle bait found most satisfactory includes 
geraniol, cugenol, bran, water, molasses and 
glycerin. While some owners of property in- 
fested with the beetles may choose to make 
their own traps, approved devices can be 
purchased in several regions, at prices ranging 
from ten cents to $2.50. 

It may be that, in the future, effective in- 
sect traps which employ a musical note instead 
of light or odor-producing bait may be avail- 
able. Prof. Elihu Thomson of the General 
Electric Co. has developed a vibrator which 
imitates the mating call of a mosquito, at- 
tracting those insects in considerable num- 
bers. Doubtless further research along this 
line will be carried out. with the hope of mak- 
ing the principle useful to the large army of 
fruit growers. 

When engineers of the General Electric Co. 
were developing a new type of hot-cathode 
neon lamp, they found that, when the red 
neon lamp was burned at night together with 
others such as mercury-vapor lamps and in- 
candescent bulbs, insects collected around all 
lamps except the neon. This was believed, at 
the time, to indicate that red light does not 
attract insects. Perhaps the characteristic 
neon color is one that is unattractive, and 
even repelling, to the flying bugs. No ex- 
periments were made to determine whether 
ordinary red-globe incandescent lamps pro- 
duce the same results. • 

TT MAY be that, by burning only red lamps 
■I on the porch, you can eliminate mosquitoes 
and other pests from your list of summer 
worries. Ordinary red incandescent lamps 
can be purchased almost anywhere, and cost 
considerably less than the hot-cathode neon 
lamp; but the neon bulb consumes less power, 
so that its operating cost over a long period 
may be low enough to offset the higher first 
cost. Probably the size of the installation 
would be the deciding factor. 

The use of mechanical devices lor fighting 
off insect pests is so new in the fruit-raising 
business and other activities that it may be 
considered as still in the experimental stage. 

The Asiatic garden beetle which attacks 
asters and other plants can, according to the 
U. S. Department of Agriculture, be captured 
in considerable quantities by light traps 
which consist of four-foot funnels having 500- 
watt electric daylight bulbs above and a can 
containing water covered by a kerosene film, 
below. However, considerable additional 
work must be done before the value of such 
traps in control work is known, so that their 
use is not recommended by the Department. 

The most promising traps, according to 
Government investigators, seem to be those 
using bait that has an attractive odor. Most 
of the experimental trapping done in the past 
has been with devices of this kind. 
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WORLD-WIDE RECEPTION J 



BUY your radio direct from the Midwest Laboratories and save 
from 30% to 50%. This Super, Dc luxe 10-Tube ALL- WAVE 
Radio enables you to secure clear, loud-speaker reception from 
stations 10,000 miles and more distant. It gives you complete wave 
length coverage of 9 to 2,000 meters (33 mcgocycles to 150 KC) — 
enabling you to secure almost magical radio performance! Midwest 
users regularly log such stations as: GSC, London — VK2ME, Syd- 
ney, Australia — JIAA, Tokio, Japan — KW50, Moscow, Kussia, etc. 
Never before so much radio for so little money ! Send coupon today ! 
Why be sat isfied with an ordinary broadcast or "dual" wave set when 
you can have a super-powerful do luxe 10-tube ALL-WAVE Midwest 
radio? Itputs the whole world of radio at your finger tips. It has 
FIVE distinct wave bands — ultra short, short, medium, broadcast and long — all 
tuned with a single dial! You can switch instantly from U. S. programs . . . 
Canadian, police, amateur, commercial, airplane and ship broadcasts — to the 
world's finest short wave programs from Australia, Japan, 
Kussia, Italy, Germany, France, England, South America, etc. 
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Remarkable Distance 

"Listening now to E.VQ. Ma- 
drid. 12HO, Rome, is sending 
us opera every afternoon. 
VK2ME, Sydney, Australia, 
came In strong. Other short 
wave cities heard include Paris, 
Mexico. Moscow, liuenos Aires, 
Jlilvcrsura (Holland), as well as 
U. 8. and Canadian stations. 
Police culls come In from coast 
to coast. I have bern amazed 
at the remarkable dlatanco . . . 
selectivity." 

KlCHARD It. Ml'N'GKR, 

Jancavllle, >\'isc 
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New Style Consoles 

The new, btg Midwest 
catalog nhowfi a complete 
line of bfitutiful, HTti.st.ic, 
tip luxe ruAealM ... in the 
new, modernistic designs 
. . . and priced to xmveyou 

.lO'.b ■■ ■■> .11'.!! 

!>y Master Craftsmen, 
they lend distinct ran urid 

d iitnity to nny home. 
Mi.. I the enurx.n today. 



40 NEW 1934 FEATURES 

These sensational new features give you amazing performance, perfect realism, new 
beauty of tone, new wealth of power, fraetional microvolt sensitivity, better than 7 KC 
seleetiviiy. ]"or example — Automatic fetXECT-O-BAND (exclusive with Midwesl 
simplifies Bhort wave tuning by instantly pointing out wave length of 
station. Some of the other features include: Amplified Automatic Vol- 
ume Control; New-Type Tubes, 10-Tubes, Balanced Unit Superhetero- 
dyne Circuit, Velvety Action Tuning, Superpower Class " A" Amplifier, 
:iQ Tuned Circuits, New Duplex-Diode-High Mu Pentode Tube, No- 
Imnge Heterodyne*. Full Hubber Floated Chassis, Variable Tone 
Blender, Centralized Tuning, 5 Wave Bands, 7 KC Selectivity, new 
Thermionic Rectifier, etc. 

DEAL DIRECT WITH LABORATORY 
— SAVE UP TO 50% 

Get ft bigger, better, more powerful, clearer-toned radio — at a positive saving 
of from 30% to 50%. Buy now while you can take advantage of the tremen- 
dous values Midwest offers you. No middlemen's profits to pay. Present 
inflationary legislation is sure to result in higher pnees. Try any Midwest 
radio 30 days before you decide. As little as 15.00 puts a set in your home, 
Ju.*t sign and mail coupon — or send name and address on postcard. 





MIDWEST RADIO CORP 

DEPT. EH- CINCINNATI, OHIO, U. S. A. 

Established 1920 Cable Address Miraco. ABC 5th Edition 
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Freak Vehicles for Air, Land, and Water 



In the United States, ad- 
vertisements appeared in 
various publications setting 
forth in glowing terms the 
virtues of the Cynospherc. 
"It is of light and graceful 
mechanism," they read, "so 
it can be used by ladies and 
children as well as by gentle- 
men. For pleasure purposes, 
it is unsurpassed and its 
moderate expense brings it 
within easy reach of all. 
When it is fully introduced 
to the American public, it is 
destined to attain greater 
popularity than that now 
held by the velocipede!" 

An even queerer attempt 
to utilize living motors is contained in a bal- 
loon patent issued in the United States in 1SS1. 
By fitting birds with corsets, the inventor 
planned to steer his dirigible through the sky. 

Eagles and vultures, wearing these har- 
nesses, which left them free to flap their 
wings, were to be mounted on rollers so they 
could be moved about to lift at the right place 
and guide the nose of the aircraft up or down, 
to left or right. 

A wooden snake and a bumblebee suggested 
two other strange vehicles of the air to early 
experimenters. In the West, a mechanic 
worked for seven years upon a dirigible with 
a bag made up of segments like the sections 
of a toy snake. The idea was that the leading 
section would steer the ship, the others follow- 
ing like a train rounding a curve. 

The bumblebee craft was the product of a 
Belgian inventor. It was a flying machine 
with an immense air-sack at the rear, looking 
like the segmented abdomen of an insect. 
In landing, the machine was supposed to drop 
backward to the ground, striking on this air- 
bag, the segments of which would telescope 
together to break the fall ! 

In the early days of railroading, a mule 
was the inspiration of a queer idea in connec- 
tion with transportation. Trainmen in the 
Southwest had to make frequent stops to 
drive mules and cattle off the track. This was 
the cue for a Kansas inventor to step forward 
with his patented mule-remover. 

It was a stop-cock arrangement to be in- 
stalled on the front of the locomotive and 
operated from the engineer's cabin. When a 
mule appeared on the track ahead, the en- 
gineer would pull a lever and out would 
squirt a hundred-yard stream of hot water 
that would clear the track. To take care of 
animals on the turns, the gadtiet was arranged 
so it could be shifted from side to side to shoot 
around curves as well as in a straight line! 

Sometimes, one of these laughed-at inno- 
vators was actually skirting the borders of a 
great invention. Such was the case with Peter 
Nissen, the Chicago accountant, and his "Fool- 
killer III." undoubtedly one of the weirdest 
vehicles ever conceived. 

In the early years of the present century, 
Nissen was seeking a way to reach the North 
Pole. One of his schemes for traversing the 
rough Arctic ice was to use an automobile 
equipped with huge, low-pressure tires. Thus, 
thirty years before this time. Nissen dreamed 
of the modern balloon tire. Unfortunately for 
him, he didn't stop there. The idea of the 
balloon tire kept growing in his mind. It got 
bigger and bigger and eventually the auto- 
mobile disappeared from his plans and only 
the tire remained! 

This was his fantastic scheme: He would 
construct a canvas bag, 115 feet long and 
seventy-five feet in diameter, fill it with hy- 
drogen gas and sail as far north as possible. 
Then he would let out the gas, detach the car 
and, carrying it inside through a trap-door in 
the canvas, attach it to a central axle held in 
place by ropes radiating out to the envelope. 



(C out biued from page 27) 




The California mechanic 
who designed this dirigible 
intended to steer it with- 
out a rudder by moving 
the large leading section 



Climbing into the car, he would start a suction 
pump and fill the huge bag, higher than a 
six-story building, with air. Then he would 
let the wind roll him across the ice toward 
the Pole! 

By sliding the car along the axle from one 
side to the other, he planned to alter the course 
of the rolling bag. If the wind shifted, blow- 
ing from the wrong direction, he would deflate 
the envelope and anchor it until the breeze 
again favored him. Then reinflating the im- 
mense football, he would roll on toward his 
goal. With the pump keeping the internal 
pressure of the bag at about one-half ounce 
per square inch, Nissen figured he could roll 
over masses of ice as big as a small house 
without a jar and could run smoothly across 
snow and open water even in the grip of a 
seventy-five mile an hour blizzard. 

To test his idea, Nissen built three experi- 



What a visitor to the 

World's Fair 

says about our exhibit 

During a recent visit which I 
paid to the Century of Progress 
Exposition in Chicago, it was my 
pleasure to see the Mechanical 
Wonderland. I noticed that the 
booth bears your name. The ex- 
hibit is a valuable one and well 
worked out. It seems to be fully 
appreciated by the public, for tliere 
was a crowd around the exhibit 
very much larger than was around 
any other in the vicinity. I met 
Mr. W. M. Clark who devised 
and made the exhibit — this alone 
was an inspiration. You have 
done a good thing to make this 
available to the public. 

ARTHUR BESSEY SMITH 
Chief Research Engineer 
Associated Electric Laboratories. Inc. 
Chicago, HI. 

We renew the invitation ex- 
tended previously to all friends 
of Popular Science Monthly to 
visit our booth in General Ex- 
hibits Building One, A Century of 
Progress International Exposition. 



mental bags. The last, 
dubbed "Foolkiller III," 
was thirty-two feet long 
and twenty-two feet in 
diameter. It was made of 
heavy canvas, varnished 
several times. In this air- 
tight ball, he rolled over 
the surface of Lake Michi- 
gan for distances up to two 
miles, during the summer 
and fall of 1Q05. Then, on 
the afternoon of November 
29, he started his ill-fated 
attempt to cross the lake 
during a terrific gale. 

Steamers were hugging 
their ports at four o'clock 
in the afternoon when he 
crawled into the canvas ball and scaled 
the opening. At the muffled word from 
within, helpers released the envelope and 
the huge ball rolled down the shore and 
into the water, growing smaller and smaller 
until it disappeared over the eastern horizon. 
During the night, the wind reached fifty miles 
an hour and it grew bitter cold. Two days 
passed without a word from the canvas ball. 
Then, hunters on the eastern shore of the lake, 
nearly a hundred miles away, found Nisscn's 
frozen body and remains of the strange ve- 
hicle that had carried him to death. 

In one of his pockets was a card bearing 
the scribbled words: "Air hose has broken. 
N." The "Foolkiller III" had survived the 
storm and had crossed the lake. But the de- 
fective hose had allowed it to become partially 
deflated so it had failed to roll up on the sand 
out of the pounding surf. Nissen had cut his 
way out of the envelope. Then, weakened by 
the bitter cold and exhausted by his struggle 
with the surf, he had perished on the shore. 

Imagine a trip to the North Pole pulled by 
a kite! That was the journey visioned thirty 
years ago by an English experimenter, S. F. 
Cody, who later made some of the pioneer 
airplane flights in the British Isles. Shortly 
before, the Norwegian explorer, Fridtjof Nan- 
sen, had returned with the report that he- 
had been stopped before reaching the North 
Pole by a wall of ice 125 feet high. Cody sug- 
gested that kites could be used to lift sleds 
and supplies over such a barrier as well as 
to pull them along the level ice. As proof of 
his contention, he constructed a curious kite- 
driven boat and crossed the English Channel 
in thirteen hours, pulled through the water 
by his aerial power-plant. 

That was in 1903. In the same year, one 
of the strangest of these curiosities of trans- 
portation appeared, also in England. It was 
a walking steam-engine. Its inventor called 
it the Pcdrail. Instead of ordinary wheels, 
this footed locomotive had a series of heavy, 
circular metal blocks, suggesting elephant 
hoofs, facing outward around the rim. As 
they nearcd the ground, the mechanism with- 
in the wheel brought them into position so 
they were planted firmly and the engine ad- 
vanced on an endless procession of steel feet. 
In tests, the Pedrail climbed over stones and 
timbers put in its way. 

Even the wildest plan in this realm of con- 
stant flux cannot be dismissed without con- 
sideration. Nothing in all this recital of me- 
chanical oddities appeared more absurd or 
outlandish than did the autogiro when it first 
appeared on the horizon of invention. Yet, 
today, the flying windmill is an accepted fea- 
ture of the airways. 

During the last century — a hundred years 
of amazing advance in comfort and speed — 
the inventors of strange, surprising, often 
fantastic vehicles have played a little-appre- 
ciated part. For without realizing it, the world 
is frequently indebted to their dreams for 
stimulating other workers and to their pio- 
neering for opening new paths of research. 
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SO WE RE BREAKING INTO 
SOCIETY ! WELL, I'M NOT 60ING. 
BLAIRS ARE SNOBS— ONLY ASK 
US WHEN SOMEONE 
ELSE BACKS OUT 



MRS BLAIR PHONED 
WANTS US OVER FOR 
BRIDGE, TONIGHT 



I KNOW. . . BUT WE GET 
SO FEW INVITATIONS. 
IM LONESOME. DO 
LET'S GO 

NO! ANOTHER REASON 

IS I'M TOO TIREO. 
SAY, HAVE I TIME FOR A 
BATH BEFORE DINNER 




YES, AND THERE S SOME 

NEW TOILET SOAP_ 
LIFEBUOY. THE GROCER 
SAYS IT'S SO REFRESHING 



TO HERSELF— 

I DARENT TELL HIM HE 
NEEDS TO USE LIFEBUOY 
HE'D BE SO HURT IF HE 
KNEW HE OFFENDED 
WITH 'BO* 



LIFEBUOYS GREAT ! 
GRAND LATHER. FEEL SO 
CLEAN AND PEPPED UP... 
YOU REALLY WANT TO 
GO TO BLAIRS'HONEY ? 
O.K. 



WHAT THE BLAIRS THOUGHT— 

THEYRE A NICE COUPLE. LETS 
HAVE THEM OVER OFTEN. BUT 
I THOUGHT YOU SAID HE WAS.. 
. . CARELESS ABOUT "BO" 

SO HE WAS . BUT HE 
MUST BE USING LIFEBUOY 
NOW. I'M SO GLAD. I'VE 
ALWAYS LIKED HER AND 
NOW WE CAN BE REALLY 
NEIGHBORLY 





MY SKIN IS CLEARER 
AND FRESHER, TOO 



NO WONDER women everywhere are enthusiastic over 
Lifebuoy! For they not only find that Lifebuoy baths 
protect daintiness — prevent embarrassing "B.O." {body odor) 
—but that Lifebuoy is marvelous for the complexion, too. 

Its lather is bland and soothing. Yet it gives thorough, pore- 
deep cleansing. It gently washes away clogged impuriiies; 
freshens dull skins to glow- 
ing health and beauty. 

Its very smell 
is different 

You'll quickly learn to love 
its fresh, clean, quickly-van- 
ishing scent. It tells you Life- 
buoy is different from ordinary 
toilet soaps — does more! 




HELPFUL HINTS FOR SHAVERS 





l&OSH. WHAT A LATHER 1 
I A LIFEBUOY SHAVE IS 
/ THE SHAVE FOR ME — 

SMOOTH AND EASY. 
V AND MY FACE FEELS 
S LIKE A MILLION 
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Drown all your shaving troubles 

in this extra-moist, soothing lather 



EVEN if you have a touf;h beard 
and tender skin — with this extra- 
moist lather you get clean, smooth 
Listing shaves in solid comfort. Life- 
buoy ShavingCream hoids 52' ! more 
moisture. It softens up tiie meanest 
whiskers— so the razor gets them off 



clean — without pull, rasp or burn. 
Soothes the skin— leaves it smooth, 
supple, relaxed. Get the big red tube 
at your druggist's. Or write Lever 
Brothers Co., Dept. A 1 19, Cambridge. 
Mass., for a free trial tube. (This 
offer good in U. S.and Canada on ly ) . 
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the word choice ii roiiijir 

THE ONLY WOW Of ill LETTERS 

wherein all the Lcrrris 
•••••• THE SAME ,..»>, IN 

WEIR UPPER AMD LOWER. 
VALUES. A MIRROR ONLY 
«£Vf«fi IN ONE DIMENSION 
THE WORD CHOKE, THOUOH 
IT ACTUALLY IS REVERSE 0. 
DOES NOT APPEAR TO BE. IN 
MAOK,T«INOS ARE NOT 
ALWAYS WHAT THEY SEEM. 
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